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I ‘
~ mc k r :  ( ‘ 1) 1 1 ’ ! )  I

“c r ’ a i m u m b e  r- of yea r-s , t h e A i i- l” o i c e  I I  u r o t  I s I ’ , “ ‘ e s
I , r i l i n r - i i t o r ’ v  Itris spor l so r ’ t ’ l I r ’ c ’~ I I ’ ~ i i ’ c l 1  i n t o  niet liod s I’ ’

a i i cl i r i t p r ’ o v i r t g  t he  c’ ri ’i pm’c ’ l i i ’ r is ib i I~~~ 1 t i  c t  u n ]  r r ~~i t ’r i ; i ] s  us ’d d i t i ’-
big A i r  I” o r c ’ c’ t e c h n i c a l  t i - a i n i r i g .  ‘I ’be l ong  i r i S  - g,o r I i  ‘N ‘ d i :  s I I  - —

sc - a r c h  ha s bec ’ii to develop nie t lm ( Ic ls  for’ i-eli a l l :, T : i i  ‘ as t i  i i  t ig ,  a id i i i  -

‘ r ’erisi !lg tIm c’om npx -eli etisib ili ty of te x tu a l ii’ma te r’ir ~Is  r e i d  i r a - r i - I , ’,
a l low a i-c ’duct i on  i n  t r a i n i n g  t i m e  and  c o N  - , an ‘,‘, i ’ll rt. — . r ’ r~ i :  ‘‘ i ’ ’ ris e
i n  t r a i n i n g  ( ‘ffeCtivc ’ r ’mes 5.

A n u m b e r  of e f f or t s  t ow a r -d  t h i s  go:’ l  h ave  i~~’ i ’ t i  c ’ t r r r g r U ’ t e d
to  d a t e , W i l l i a m s , Siegel , ar id P i i i ’ I - n ’ t i  (

~ 9 - 1 )  r ’e , ’ i i ’ ’ ,’;ed i t i r  - f l i t  !s

f o t -  p r e d i c t i n g  c o m p r e h e n s i b il i ty  of l i t  W!I ’I ‘,‘,er’e

thi-ough t h e  y e a r ’  1 9 7 2 . ‘[h ey I ) d1 n t ’ I i  0 r : I t h : i I  r ’ e , : ’ a r ’ d ’ l r  r c c ’ t i \ ’ ’ y i-
t o  l a n g uag e  b e h a v i o r  r e L ’ v a ’ r t  to  “ ‘ i i i  r i g  c’ I r r r ; r ’ k ’ I l - : l c i i o r l  w a s  ~ i ’o ’.’. -

i ng ,  and tha t  rio t h e or i e s  o t ’  l i \ ’ j  N i l c r ”  es u s e fu l  i n  t he  p r ’ ’ d j c ’ r, j n’ i  of
t r’xttmrml c’or’nprehc ’iisiliility V. c r c  r l v a i l n l l l e  u n t i l  v e r y  r e c e n t  v i a  ‘ I ,

Siegel ari d llergman (197-1 ) de’~
’ t’ l o~l ~ an d  t e s t  c i  fi set  c f  v a ’ —

j a l i l e s  i- e l a ted  to r e a d a b i l i t y  w h i t ’h  we r e  l e i s c i l  on s e le c t ed  m i l l e r ’-
t i ve  a c t i v i t i e s  as desc r - ib ed  in thc -  S t r u c t u r ’ ’ — o f — I n t c l l c ’ c t  e od c ’l  of
G u i lf o r d  (1  966 , 1 f I G 7) . 1 , ambem’t  a nd  Si ( ‘gel  (1 97- 1 ) f o l l t  wed t i  i l x
p r o c e du r e s  in developi  rig and  t e s t in g  a set  of \‘ar’ i  r i  I i ’ s  ba sed  on
c o n s t r u c t s  desc: r ibed i n  t h e  p sv c i i o l i  n gu i  s t ic  l i t  e t a u t n e , Si c x c i ,
W i l l i a m s , l~a p i n sk y, W a r m s , \\ olf , ( ; r o f f , and l i u r ’ i c e l t  ( 1 9 7 1 )  i l 1 .  es i - .

gatecl these S t r u c t u r e  — o f — I n t e l l ec t  and p s y c h o l i n g u i s t i c ’  vat ’i  r i l e s
and pr’e sentcd a t e e  h n i q u e  fo i -  m e m r s r i r i n g  t i c \ ‘ a n - i a l l c ’ s  by c o n i r c r l

In a d d i t i o n , t w o  o the r  t echn ica l  r e p o r t s  h a v e  I n  ‘ e r
In one (Siegel , 1” ed e t -m ar i , ~ B u i ’ k et t , 1 9 7 1 ) ,  t c ’e h ni i q i r e s  r i ’ ’ p r e  —
sc ’n t ed , in n o n t e c h n i c a l  l an g u a g e , for  p r t ’d i  c l i  r i g  t m : ,  t r e a d r r l  ‘ I I :
and  fo r- e x p e r i m e n t a l l y me a s u ri ng  t ex t  r - ead ah i ’l i t :e , ‘[he sc ’c ’o :irl

repor t  (Siegel , Lambe r-t , ~ Bu rkett, 1 97-1 ) 9i’ r ’5C nit~” ri  -~e r ’ e~ ef
c or w ’ep t s  the i m p l e m e n t a t i o n  of w h i  cl i  w o u l d  t e nd  to i l i p  I’
c omp r e h en ”u h i l i t y  of t e c h ni c a l  ~v i - i t  i u g .

‘I’he research in this r eport extc ’tids thc’ j ) r i o i ’  ~ t i , i t l j es ‘ c —

i m i t e d  to Structu t-e-of—Intellect and p syc ’Ii o lin g r r ii -;tic’ r nl l y c.rienic 0

v a r i a bl e s .
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R e a d a b i l i ty  I n d i c t ’ s

\\ i l l i a i i i s  I t  r u . ( 1 W  1 ) 1  s e n ’ I N I ” )  ‘1~ r I ’ r ) r r } I i l l t ’ , ‘o n ’ n r l u ! a s
dc ’vc’ l oIR ’d j )  ‘i in’ t o  I ’ ’  : - C I ’ l l ’  ‘~~11 ~ - H ’  P n-tic I ‘ O n  r i.e t ’ O h a’. i l  ‘i

chc ’vel opi ni g these I I I I - t n i u h r l s  i r i v t u l v ’d co i i il n ut i ’ lg  ri n iitl t i p lt l i ’ it ’r it’
r ’eg rc’ssion & ‘ q u a t i l i l  ‘,‘, h n  r ‘ ‘ l a t I N  n i ’ ; i s u n ’ a i l i  ‘ h i r i n ’ r e t t ’ n ’ i  -: t n e s
ot t e xt  to conipi ’ehir ’ ti s itol itv , H - l I n t  ‘ I  as  a c l I r l ip I ’e i I ’ n i s i o ’ n  I i ’ s t

s core  [ s u c h  as e i o / , e t e - - t S ( ’ I ) n ’~ I I a l u m ’ , 1 5 , 1 , 1  o r ’  li d L ’t ’ d  i l i f l i e t t i —

The f a c t o r ’s i t i c i r i t i e d  i i  ‘ t e l , i t ’ ‘ i ’ ’ t a l l , ‘ e r o l a l r i i i t v  e q u a —
t i O t I s  h a v e  i n v o lv e d  fl i r , S d i n ’( ’s  t a k e r w t h i n  s t ’ ’ n i ’ n e l s ot i lv . N o

r ’ i ’ r o l a b i l i t v  e q u a t i on  ex i s t s , I d l i -  c i ’ , ’, t ’dre , \-.‘ I i i e l n  c o n s i d e r s
fa c t o r - i  d i s t i - i b u t e c l  a c r o s s  S e 1 d I ’ ’ m m e ~~, su c h  as  i t - a t  i o n r m l  n i c ’ ’ i s i t v ,
o t - i~a t i t z a t i o n , o t r s e i t ’ i tv  of  ‘“ ~p ’e5S~~~~ , I I c . I’hes ’ , hI o\’, I ’v e r ’ ,
a t -C the poi nts w h i c ’h i  a t e  e t l n p f r : i . ’ r , 0 i i i  \ r t i ’ i I ) d i s  g u i d e s  f o r ’  r e a d —
ru ic w r - i t i ng .

‘[he f a c t o r s  w h i c h  a r e  r o s i N ‘ i d i i  r - e a d a l ’ i l i t v  i ’ c l u a l i o n l - c ,
i n  a d d i t i o n , have bc ’c ’n  chos  ‘ii  I t  - e r  U S ’  - h t ’ \  ‘ ‘ ‘ ~ t Si lv  n iea  5d1 i n  d .
[lic ’v d id  r i o t  s tem f r o m  t h e o r i e s  i t t -  H ’  r r o t } r ’~~ ’ -  ‘ * r r i m - d i ’ i x  l a n g u a g e

p r o c e s s i n g .  A c c o r - ch i n g l v , i t  c a t  i t ’ l l t :~~: 1 : I : ,  ~ l ac k t ’ t I ’ r S t  i - u c t
va l i d i t \ ’ . One would expec t t h a t  i - e a d r i h i l i l  v n ix  r s n i : ’ I ’ ,s based on
t h e o r y  or  hypo theses  c o r n  c i  ‘ I ’ l l  r ig I a t ig u a i2  ‘ p ‘ oc ’l ‘ ‘S- i l l i Li  ‘ V t  O l i d  I I ’

* 
more  useful  and possess ,c r - e r t t e l ’  d i : x n i ’ s ) u c  v a lu e  h r t ’ m  n r s ’ n s u i - c ’s
based on molecular-  c h a n ’ a c ’t e  n ’ i s t  i r s  of t e x t  ‘,vl iic ’h , i f  m a n i p u l a t e d
in iso la t ion , have l i t t l e  e f f e c t  ‘n c o r i i p r - ’he is i  b i l i  I v , Vo i’ i scan p11’,
the w r i t i n g  of (;c ’ rt m -ud c ’ S t e i n  is ye r’v (Ii ff lI ’’ult I i  re ad , d e s p i t e  t he
short s i  ‘ritences and si mph - \ ‘oc ’a b’iila -v v hic’h ch at -ac t i n -i ze her wo r’k .
‘[he two most popular r-eadabilitv formulas , t”li’ sch ‘ r’eading I ’ as e ”

and the Dale— ( ‘hall £0 r’mula , r a t i  ‘ s a r i r p l c ’ s  of Stei ii ’ s wo r ’k a s ’ , ’I rv
i’as~. reading (‘[avlo r, l~~5d I ,

Also, the develope i-s of pr’ ic) n- r ’ i ’ a d a i n l i t v  p r-ed ic ti v i’ equn — -
‘

tions havc ’ fr - e q u en t l v  po in ted  ou t  t ha t  t he i  r i nrlice s only measu N’
• reachability. ‘[hey tell the author lilt 11’ xl out how a r i v e n  t e x t  n r a v

hi’ modified to inc n-ease i t s  r e a d a b i l i t y . In  f n t - t , dr ’v e l o p er s  of I h i  ‘H e
indices have warned against employing thei r f r ’ r m n i l a s  i n  n ’e v e t - s e
to increase readabilit y .

‘l’h i s fact along with the inabi1i t~- of’ readabil ity e q u a t i o n s  to
accurately measure atypical text suggr’st that t h e y  do j u t  a t l d re s s
the factors o r -  va i i  a l n l e s  whic’ h are actually i r ’ivolvi ’tl in human

I’.’
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t - o c c ’s s i  nig of w r i t t e n  l r i r i g t r a g e . R a t h e r - , s uch  fac ’t o t ’ ~ r ,n l  v i~d c h  r ’t  ‘ ,-SS

co r r e l r i t e s  c f  the  ‘ t r u e ’’ f a c t o r s .  h ’l o r m u t h  ( 1 569 )  ar -gu e d  t h a t  o n i l  v
Se nte nce  s t r u c t u r e  anch sy n t a c t i c  c om p l e x i ty  n i ,n v d e te r - m in e  co mpre  —

h e n s i o n  d i f f i c u l t y . \ l o d i f i c at i or i  of word l e n i g i h i  and St ’fl t ( ’nc ( ’ length
tii a~’ int l ue r i c ’e  c o m p r e h e n s i o n  on ly  to t h -  d i ’g i ’ e i ’  t h a t  t h o r  a f f ec t  the
sy n t a c t i c a l  or ph o n e m i c  st r u c t u i ’c ’ o f messages .

In  o r dr ’  r to ex t c ’nd  tIm i , ’ c o n st r u c t i on a l  scope of t e x t u a l  c o r n  —

p r e h en s ib i l i t v  measur ’emc ’n t  and i n c o r - p o n ’ r t t  ‘ a d i a g i i o st i  c c a p a b i l i t y ,
t he  A i r  1” or - ( ’e  h uman  R e s ou i - c ’e s  I , ab o r a t o r -y  has sponsored  r e sea rch
to c l c ’ f i ’ i c ’ , q u a n t i t y , and v e r i fy  c o m p r e h e n s i b i l i ty  rneasurc ’s w h i c h
at - c’ based on concepts d r a w n  f r o m  both the psy cho l ingu i s t i c  and the
in te l l ec t ive  s t r u c t u r e  l i te  ra tu  re .

P s v c h o l i n g u i s t i c a l l v  O r i e n t e d
(‘ o m p r c ’ h e n s i b i l i t y  \ l e a s u r e s

In arc a t t empt  to isolate textual  compr-ehens ib i l i , v m easu  i-es
based on or o r i en ted  t o w a r d s  language process ing  c o n s t r u c t s ,
T , a r ’r ’mhc ’r t  and Siegel ( 1 974 )  surveyed  the l i t e r a t u r e  to isolate  fisy -
cho l i ”i g u i s tj c a l l v  o r i e n t e d  va r i ab les  which  might  i n f l u e n c e  r e a d i n g
r o m p  ‘I ’h en s ion .  The~- i d e n t i f i e d  a n u m b e r  of such variah1es~
\“ iuv e  d epth , m o r p h e me  d e p t h , t r a n s f o r m a t i o n a l  complex i ty , e r- i-
t e r  e ml n e d d e d n e s r - m , le f t  b r a n c h i n g ,  r ight  b r a n c h i n g ,  and comp le-
ni ent  d e l e t i o n .

:\~ p ii  i t i ’ d  n u t  by  H o rm u t h  ( 1 1 1 6 6 ) , un t i l  ve ry  rec ’ent y e ar s
‘in t I n  en re ti c’al base was  avai lable  f r o m  which to gene ra te  t e s t ab l e
hiv p’ t t  l it ‘ses n- elating to r e a d a b i l i t y .  U o der n  l i n g u i s t i c  and ps y cho—
l i n g u i s t i c  r e s t - a r c h ac t i v i t i e s  have begun to f i ll th i s vo i d . But d u e
to the  appa ren t  e f f e c t i v e n e s s  of the s imple , s t r u c t u r a l  va r iab les
an d the c’omp l e x i t v  of the v a r i a b l e s  conta ined  in new language the-
o t - i e s , rersearc’he r~ s t i l l  seemed to lean toward the  st r u c t u r a l  van  -

I ’ ab les (m . g ., ( ‘ o l eman  ~ 1, i au , 19 75 ) . Only  r e s e a r c h — o r i e n t e d  fo r-
m u l a s , suc -h as th ’iose of Uorni cnth (196°), seem ed to have employed
v a r i ab les h a s  il t t n  f h r ’ o r - \ ’ . I l I t w 1 ’ v e r , the var iab les  in I 3 or -n iu th ’  ,
fo rmulars  a r e  d i  ~f i c u l t  to m ( ’a su r - e  and re ly  on sentence  ana ly s i s  Ia’
sk i l l ed  pe r son i s .

I I  
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h u e  m u m i  nt u ’ t ’f c l r t  to deve lop  a r-e ach al  i I i t v  e q u a t i o n  fo r - ap —
p h i ed use u as m ml i  ‘ n - f r i  k i n  w i t h  t h e  a ssun i  p t i on ]  t h a t  t he  ~‘a n - i  a b ios
c’ouls h i c  i i i  St s c l n n  d l I \ ’  C ‘ M i )  ( n t  i ’ r ~. \\ i ‘ a s s u m e  that  pr -og r - ams  can
I ’ d ’  w r i t t i ’ n  ~‘, } ij c h  w i l l  l I t ’ r f n l - f l ’i c ’ c ’ n ’ t r u i n l  s o p h i s t i c a t e d  l a ng u a g i ’  an al —
‘, s i s  w h i c h  r u t _ i ’  t n i t t  l i d ’ ’  c ’ , n i s r,u l i i n i g  and  d i f f i c u l t  for’ r -ou t ine  n i a n u —
al ) Ie r ’ t t i n ’ n n - r i r n c ’ i ’ , r e i n )  ,S i ’g e l  ci ru . ( 1 9 76 )  pr -ovi dc ’~ a de ta i led  t I c ’ —
sc ’r i p t i o t i  n i f  a c ’ t t t i ) i n ’ i t t - r  I n t ’ L r ’ r u r i i  c a p a b l e  of m e a s u r i n g  t h i ’  d a l i —

ables  cli  ‘sc i - i b e d  ho  ‘ l n t \ ’ ,

‘V ng ve I )c ’pth ( V  I ))

Y n l g \ ’e 0 ‘60 I d eveloped a nuodc ’l  of s entenc c ’  f tr o d l u c t i o n  on
t I m e  l n a s i  s of d’ t  i n i ) I  ‘ c t  M I ’ t h a t  a pc’ c-son pt -oduc es  sent en c’c ’s  by geni e r—
a t i  ng a ’ ‘ s u ’ n i t i ’n c - e  st i - c ie t u i-c t r ’ee ’’ in  a t o p — t o - b o t t o m , l e f t — t o — r i g h t
c l i  i ’ec’ t io n i . A r c ’ t n - n i  i n i~ to t h i s  n i r i t c l e l , at a ny  g iven  t i m e  a spc’~~ke r
h a s  p r ’odu c e r l  o n ly  t h at po t - I  i o n  of the  1 1 ’f t — h a n d  si d e  ot’ th e t i-ce ‘icc —

e s sa rv  to i - t n n i u c e  t he  w o r d  sI)oiu’ti . As the speaker  w o r ks  down
t h c ’ t ‘er’ , he  p r -oduccs  both Ii r a n c h e s  of a nodc ’ , b ut h e mus t  st o re
th e i - i  Li- l i t  I n  i -nnc ’h  i n  n n ’n i o i ’ v  wh ile he is expand i ng the lef t  b r a n c h .
‘~~n ’1g\ ’c ’ dc’p th is , thus , a m e a s ur e  of the memory  demand placed on
the pen ’so ’i -c a n i n g  or a u d i n g  the sentence.  B ormuth  ( 1969)  found
that  sen tence  depth was  com -i ’c ’la ted w i th  the d i f f i c u l t y  of a passage.
\ I a r t i n  and R o b e r t s  (1 9 66 )  held sentence length cons tan t  and var ied
th e Y rl gvc ’ d epth . They found  that sen t ences  of lesser complex i t y
were  n -ecalle d s i g n i f i c a n t l y more f requen t l y than sentences of great-
en ’  s t r u c t u r a l  c o m p l e x i ty .  The f in d i n g  that  mean l ingu i s t i c  depth is
a s t n - o n g  p rdo l i c tOr  of sentence c om p r e h e n s i b i l i t y  has b’een conf i rm-
ed l v  \\ anx  ( 19 7 0 ) ,  I , amber t , and Siegel (1 9 74) ,  and Siegel et al.
(1 7 6 )

\ Io  r p h e n i i ’  Depth ( i \ I D )

A n iorph ieme is the mean ing  c a r ry i n g  u n i t  of language , and
does  not a l w ay s  c or -r - e s pon d  to the sy l lable.  Vor e x a m p le , the

‘‘i wo mcI ‘ ‘ f l o w i ’ i ’ ’’ i S  O ! i i  ‘ n i i o i -p he n’u e .  H orm u t h  (1 ‘6 9)  speculated that
the  c o m p n ’ e h t ’ i s i l n i l i t v  of an  in d i v i d u a l  word  may depend on how
man s n i o n ’ p h e u n i ’ s  a n ’ i ’  1~~m ro i l w i t h i n  it. (‘ on.s i d er  the wor d

‘I! , ‘~~, I~ ~~
‘ ‘i n ’  ‘5

— 1’ :‘‘ ‘ r : ’ ’ t ’ - r ’ ’ -  I a i ’s  ‘‘ ri ot ’’
- ‘n i i  )i i’ N a in~ a s tat e  of mood

‘ s ‘ ‘n ” ’. ’ . ’ r r n ’ ’  N ‘ a t  uq  a e~~t n d i t i o n  or

I , ,, 
111

i-c

1’ 12

- -  —‘- - -—-- — ‘ -‘



---_- - - -=

~~~~~~~~

-

~~~~~~

A per son  i- t ’ach in g  i b i s  \ v n n  rd n r r  test h i u v i ’  k n ow l e d g e  of the m o a n i n g  of
all t im C- e m I t  t o m -p hc ’  r iles t o  (‘0 m l~ 

n - c ‘ l i i ’  mi d t l t t ’  ivo i d  -

1 ai iil )( ’ n t  and  Si egc ’l  ( I  ‘7~1 ) and Siegc ’l et al. ( 1 i 7 6 )  f o u n d  the
mean n u m b e m -  of mom ’pheme s  per  wo NI to l)e i-elated to c o m p n i ’h e n —
sib i i i  tv -

Transfo rmat ional  (‘om p l c ’x i t ~ ( ‘l ’ ( ’ )

A c c o r d i n g  to th eo r -ies of n, i ’ at i s f o  r -m a t i o n a l  g n - a m r n a r , s i n  —

t ence s  of any t \ ’p e  or level of c o m p l e x i ty  a r ’ & ’ p t ’o du c e o , or i n t e r - —
pr e ted , t h rough  t r - a n s f o r - r n a t i o n s  i-e l at i~’e to s i m p le , act iv c ’  ‘‘ ke n- —
nels . In t e rp re ta t ion  of passive , negat ive , or  passive n i ’g a t i v ( ’
sen tences  o r  independen t  clauses n - equ i res  success ive l y m o r e , or
more e labora te , t r a n s f o r m a t i o n s  f rom the bas ic  ac t iv e  kernel . The
TC of a s i ’n i t r ’n c ’ c ’ is a measure  of the n u m b e r  of t r a n i s f o r n i a t i o n i s
f r o m  its  ke rnel.  Lamber t  and Siegel ( 1 9 7 4 )  found  the r e la t ive  accu-
racy of in t e r p r e t a t i o n  of sentences  of these f o u r  c lasses of t r -an s-
fo rmat ions  to dec l ine  in the o rde r  desc r ibed  ab o v e .

‘ e n t e r ’  I-~mbed d ing  (( ‘E )

If phrases  or clauses appear -  be tween  thu sub jec t  ari d the
• p r e d i c a t e  of a sentence, such phrases  or c lauses  a i - u ’  sa id to he

C t ’ r i t c ’ i ’  embedded.  Schwar tz  et al. ( 19 7 0 )  dh e m o n s t r a t e r l  t h a t  inclu-
sion of center  embedded mate r ia l  dec rea sed  c o m p r - ( ” h e n s i b i l i t \ ,
The r e su l t s  of I ,amber t  and Siegel ( 1 9 7 4 )  suppor t ed  t h e  f i n d i n g s  of
Schwar tz  et al. However , Siegel  et al. ( 1 9 7 6 ,  foun d t h a t  i - e n t e r  er ’n —

bedded mater ia l s  were  associa ted w i t h  h i g h e r  d oze scores . ‘I ’h iev
s ug g e s t e d  test  method b ias  as a possible cause  of t he  i ’i c or ’i s i s t i - ” r t
f i n d i n g s  across  s tudies.

l , e f t  B r a n c h i n g  (LB) and Ri~~bt  1 -l i - a n c h i n g  ( Ifl )~~

Schwar tz  et al . ( 19 70 )  also found  that  a d d i t i o n  of p h r a se s
or c lauses  to the lef t  of the sub jec t  decreased  c o r n p r e h e - i s i l r i l i t v .
A d d i t i o n  of s i m i l a r  m a te r i a l  f o l l o w i n g  the s en t e n c e  p r e d i c ’ r i t i ’  d id
not d e g r a d e  c o m p r e h e ns i b i l i ty . T , a m b e r t  a n d  Siegel  ( 1 ) 7 4 )  t e s t i” nl
t hese  va r i ab les  and ob ta ined  mixed!  r e s u l t s . Si i ’g e l  et al . ( 1 9 7 6 )
found both the left b r a n c h i n g  and the r ight  b r a n c h i n g  va r i ab le s  I n n
a f fec t  d oze score , a l though the ef fec t  of r igh t  b r a n c h i n g  w as  not
in the an t ic ipa ted  d i r e c t i o n .
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( o -~~~ l i ’m c ’n t  I ) i ’ b - t i t e i  ( I ) (  1

h i  ha~ i t - n  i \ I > d I t h i ’ s i i e d  t l m r t t  ( ‘ ( ‘ n - f a i n  s u r ’ f c o  I - c l r - Uc ’ t i r i s  of
Ia c i s u i r n g t ’ , suc h i t s  the  ~‘ o n n t p I t - n n ’ ’ n i t  ‘‘ t h r u t ’’ i n  ‘ t I ~ s r i i d  t h a t  1 s h m o u l n h
gui , ‘ ‘ i m t a v  r S t ’ i ’\’ ’ to o m a n - k  t h c ’  del l) s t i - u c t U n ’e of a se n t - n e , ’ , a n t I  so

me ri t  r i b m i t e  to i ts c o n i i p n ’ i ’ b i e n i s i b i l i l ’  - l l r i k e s  ( 1 1 t 7 2 ) d i ’ : n n n n ’ i s t i ’ ; n t e c l
t h i s  n - t ’ f c ’ e i .  I ,am h n c i ’ t  x m l  s i eg e l ’ s ( 197-1 ) r e s u l t s  c h i s r i g n ’ i - c ’ u l  ~‘, i t h i

I h a s t ’ s ’ and  l’o u i n t  a s i c ’ i i f i m ’~ t m t  i ’ f f i ’ e t  i n  t i m e  oppos it e  ch m n - i ’c t i o n .
S i c ’Li~~l i t  al .  ( 1 9 7 9 )  c o r n  ob or ’ u t i - d  l i m e  f n n d i n g s  t i f  I . a i n n b i ’ r ’t i n n i ’ i

S i c ’~~c’L

l n t c ’ l l t - c t i v e  ‘ l ’ l i i ’ o r y  ( ) r ’ i e ’ i t i ’ d
( i t m p r’ ’ h t - n i s i b i l i t ’ ’  \ I i ’ a s u i ’ i ’ s

( u i l f o i ’ n i  and h is  a s s u c u r i i i ’ s  ( l I i ~’t t ) , 11 04 , 1964 , 1966 , l H i 7 )

u l n ’ ’ ,e lt ~pec h a t h t - e e — f a c r t o  r ’  t x x n i r m o n i a  u t  h u m a n  nu ’nta l  a c t i v i t y .  1’~a s i ’ n I
n ( M i l a n ’ a n a ly t i c  p r o c e d u re s , 120 n i o ’ m u v i - n - l a p p i n i g  i n i t c ’ l h ’ c t i v e  a c —

t it’i t ic ’s h ave 1 ec ’ ’~ d c ’ st’ ri l nt’c l . ‘[he i i i  M e  fact i ’s ist t l at i ’d I by (;uilfo n-cl
i n  I, ‘ ‘  ‘ - - -

i ‘ir ’ l t i c l e :  ( 1 )  c o n t e n t s , in d i c a t  m v i ’  01 n i t -  to i-- n m i ’ m w h i c h  i n f o  r n i a t io ’ i

nii~~v be pr e  st ‘ i t t ’ d , ( 2 )  ‘ ‘ op t  r a t i o n s, ‘‘  cl - s e m i  I n i n g  the  t y p e s  of pr oc  —

~ ‘ 5 5 j n ~~Li app li  -c i to t i m e  i u f n n t - m a L i o n , an d 1 : - I ) ‘ p r o d u c t s , ‘ ‘  w h i c h  t i i ’ s c ’ r i l e
t h e  t’n m s  in  ~‘, h ic ’h  l i i i ’  o ut p u t  of the t p er a t i o ’i  mar  occur’ . \\ Oh i o
c on t e n t s , fou  r ’ a~~- ’go i i i ’ s  i ‘xi  s t :  fi g m i  r a l , sym b o l i c ’ , s e m a n t i c , an id
U i ’ l m a v i o n ’ r n l . V n v e  o p e r r n t i n t n s  a n - c ’  i d e ’ i t i f i c ’ d  ( c o g n i t i o n , nu ’m o ry ,
c i v ’ r g er i t  pn ’ od L i e t i n s i , u l i d ’ i ’r g e n t  pr o d u c t i o n , a id e v a l u a t i o n )  as

ll as s ix  c a t  ‘ L i n t  i’ies of ou tpu t  ( u n i t s , cla~-~ sc ’s , n - e la t i  ot is , s~ sti ‘ i i i  5 ,

t ‘ ‘ a’i s fa  r m r t i on s , a n d  i m p l i c a t i on s ) . L ach i  c o m b i n a t i o n  of on e con  —

t ’ ‘it , Is le O~~(’ i -r i i , n r m , a i d  one p r o du c t  r - e p m ’ e s en t s  onc ’  u n i q u e  c l ass
I r u  i ‘I l e c t i v i ’  t’ur u’n ion .  - 

‘[hi c las s e s , based  as t h ey  an - c on r o m i i b i  n a —
I i o n s  of n ’ r u t i  ‘go ri i s  w i t h i n  th n ’ ‘e o n’ t  hogonal  f ac to  i ’s , ma~ a ’  ac ’p me —

sc ’ s’ ~‘ n l  a s  a c i i i - composed  of 120 cells . ,‘\ m - e p i ’ e s e n t a t  i on  of th c ’
( ;u i l fo r-d St i -u c t u n ’ i  - - i n f - I  ‘ i t  e l l i ’ c t  ( SI )  model is p n ’ m s e t i t i ’ n I  as  F igu r e  1 .
G u i l f o r c l  and h i s  co l leagues  h a ve  i d e n ~t i f i u : ’ n i  c ’xan ip lc s  of p er fo  mm —

anna ’ and l i s t s  fo r  the m a j o r i t y  of the 120 c ’efls .

Sb ‘Li ’ ’1 and l i e  r g m a i ( 1 1 ’  7 4 )  h v p o t h i e s i  zc’d t h at t t ‘x t u a l  m a t e  r’i —

x i s  which  requi  i i ’  a h igh  I t t - i l of SI ah i l i  t v  w c t u l d  he less  c o m pr i ’  —

het i s ib l e  than  t’. ould t e x t s  n - i ’ q u i  m - ing  t h e  ~anii e SI alti l it v at a low e i~

l eve l . ‘I’hi s wo i-k i x  a n i t i  ned vim r ’ ious  ( ;u i l f o  r-d c’a tego  m i t - s  a r id se —

l i ’ c t i ’ n l  i ’ i g h t  w h i c h  - ‘ z i ’ i ’ n i e n l  n ost n ’ e l u ’v a n t  to thie i ’ i ’ a d a l n i l i t v f c ’ o m —
p r - e h i u ’ n s u i i l i t t  p rob le m in  t h e  ,‘ \ i n ’  “ o r -c e  t e c h n i c a l  t n ’ a i n i n g  c ’ o ’ t t i ’ x t ,

I I
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Si t ’ n ~ i ‘I r~m n 11 h I l i ’  m - g n i a n l  P i s t u l  r d n h  l i i i  - c c , ’  ( n i t  1 fn ,i i’d ~u t  i i  l i t  h i  t o
r ( ’p m l ’ c c ( ’ ’ u t  a r m  i l i t e i ’ v i ’ n i i n i g  v a n - i r n i t l e  ,, ‘ 1 ’ ’ ~ I ’ i ’ f j  t i u i ’ - c i t  ‘l ac e  St i t ’  t O n ” ’  h f

rm t~ -~~f ( i h i , ’  i t i - u c t t i i ’ i ’ as t h e n m n ’ S s a t ’ i ’  is  p i ’ e s e t i t ’cl ‘ i i  r i  p r t : r e )  r n l  1 ! ’ -

dt ’r ’ p r - r t i - m m c t u i ’ c ’  ( t h i u ’  st r - t n c t t n i ’ t ’  of t I n t ’  n a ’ c ; s r i n i ’  ruf tc’ i ’ t i ’ r I ’ l c ~ f I n r t r n r , t  1~~51

s i m p l e s t  f o r u m  is  e o i i m i n l i ’ t ’ n l ) .  ‘ l b s i ’ i t e r - v c ’ n m i n g  t r i m - j a i l ’ , i ’ r m l l i - t I  i n —
t e ll ec ’ t m vt ’ I o r i n l , has  t n t  t i n )  w i t i m  t i m e  i n i t e i L ’ c l i t ’ i p r - u  e i ’ c c - ; i c . r ( 1 ,  i i ’  a i i

a n i o t u n m t ) r - e qu i r e d  fu r  cbn m vi ’i ’tini g the  et ~~i u ’ n l  I r e n g u a g e  i n t o  a n h t . r n r i m n m g _
ful  m e s s r i g t ’ .

( ‘ o r n l i t i l l n  of S t ’ n m m a n i t i c ’  I ’ n n t s  ( ( ‘ \ I L J )

G in i i fo  r -d ( 1 1 1 6 7 )  d e f i n e d  cogni t ion  of s c ’ z u i r ~ ’ t i c  u n i t s  as a t o  —

c abul  it my Lie to i , s ta t i n g  it is most  cli i-ce tly measu m e d  ~t ’5 V O C t l l n U i i i  t ’y

t e s t s, l i e  i-c , ( ‘ ,‘\IU i i i  the context  of p rose  N ’rld i  g is held to i rivoi ’ ’ ’
t ime  ex t e n t  to wh ic h  the t ext  r -ed luirc s  the r ’ e a r l c ’  t to r ecognize  a d i v e  m ’ —

si ty of t’vorcl f o r m s .  \ le a su re s  of v o c a b u l a r y  d iv e r s i t y are con n u n o n u - -

1 found in ex is t ing  i-eadabil i t~- fo c-mulas , arid Siegel and l t c m g n m a n

( 19 7 - i )  found a s ign i f i c a n t  e f f e c t  of vocabulary  di t — c ir s i t y  (iii c o n u p r e —

i u c - n i s i ) i l i ty .  ‘[‘he ( ‘M U  var-iable , equal to time type—token r ’ c i t  t o  sub—

t i - a cted f r o m  one , v,’as found by Siegel et al . ( 1 9 7 6 )  to s i g n i f o ’ c ’ u t l y
a f f e c t  cr i oze  score for - both low and high a b i l i t y i’eadei-s .

‘ ty j n i i t i o n  of Semant ic  l~ e la tions  ( ( ‘  \ i l ~

(‘ ogn i t i on of semant ic  rel at ion s w r n s  d e f i n e d  by Gui l fo rd  (1967)
as  t h e  ab i l i t y  to t-e cognize  a r e la t i o n s h i p  be tween  i t ems  or word s and
an a l o g y  rind word  l inkage tests were  used to mea s u r e  this alulity.
Si i ’gel  and 13e rgman (1 971) de m non st i - at ( ’c i  tha t  incOrnpl(I’te analogies
and unc lea r  wot -d  l i n k a g e s  degra d e c o m p r e h e ns i o n , arid Siegel et a i.

(1 7 6 )  deve loped  a ( - MR compreh en s i b i l i t y  m e a s u r e  which  a t t empted
to a c - i s t ’s s  n u c l e a r  l i n k a g e s  thr -o tn gh the  r i t i m b e  r of shared  nouns  (nouns ap—

pea i-in g in ad j ac en t  se n t a -n c e s )  and n u m b e r  of p m - o n m o t i n s .  Siegel et al .
7 9 )  “, ‘en ’ i f i c ’d tha t  suc h a measure significan tl y influenced d oze

51 ‘o u r  t o m  h i g h — and low — a b i l i t y n - c r ush:  ms.

\ I ’ - c i n t n ’v f i r  S i ’ n n a n i t i c  U n i t s  ( M M I 3 )

;\r c ’o ‘t h i n g  to  G u l l  Ia i- cl (1 h u h  7) , memo my fo r- ideas  is fllQSt di —

l v  r ’  i i i  ‘ c r - u - i l  hr  nra m o o  n y  fo r- se nun r ini tic units. Siegel and Be rgman

( 1 9 i - i ) ‘ h i ’ c n n n , ’ i  ~t m - r I I - t i  t h a t  i ’ i p l i c a t i o n  of f ac t s  i n cr e a s e d  c on u p r e h e n —

~ i l n j I j t ’ ~, \ , - cc - r n i m n u i n n n  t ) i r n t  t i e ’  n e ’ ,’; i d e a s  w i l l  he p r i ’ s e n t i ’d  u s i n g  new

n e c  ‘ i i , c n n  r i r i r t i  I n t o t i c 4  m i tt so I C  ~ c ’c ’iiit d to he f lue  n u m b e  i ’ of d i f f e r en t

! n t , ’, i ’  ; )  1 ) 0  ‘ r  c i  i mm ri p a r - - ‘- ‘ a cx ’ d i  v i d i  n i  by the  m m i i  r u be m of wo n -c l  s in  the

p i n  ‘ c r n g ~’; fifi r i u o ’ r t s n n r e  ‘ ‘ ‘ na i l to t c e n ’ vc ’  at ; mm i nm r l e x of m e m o ry  b u n - —

- n H i - t i  i t  r i  1 . ‘ n n m i n u u i  I b u r n t  lb i i -; \ (  \ l  I ’  n i t ’ r ,  c i  re c i  (I ‘ n  i i  - n  1 c ’oml’  n - i ’  -

- 
- m~ I ’ m i l l I n ’  by  pot h i ’  u z ’ U d i r ’  ct i i n t l .

I i ,

L’~~~~ ITT ,;1iT 1’J, ”~
”
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h ’ t ’ r u l n n at ion of Symbol i c  l m p l i c r i t i n t n i s  ( 1 ’ S l )

( ;u i l f o r d  ( l c h h 7 )  n n s i ’ d  a h b n - e v i a t i o n s  l i s t s  to  n c t ’ a s n n n ’ i ’  i ’ ’;al u-
a t ion  of s v m n i n o l i c  u n i t s . A c ’ o m ’r e s p o n u d i n i g  n ’ u ’ r t c i a b n i l u t v  m e a s u r e  wa s
t iu ot ng h t  to inm vol t’ e  t he  ft - e qu en c v  of o c c ’u r -m e n c c ’  of ab h t  i’ i ’ ’5 ’ u t m t  i o n s i n
pa s sages  of r u n n i n g  t ex t . Siegel a i d  B e r - g n u i a n  ( 1  ‘7~l ) and S i i ’g i ’ l  ci
al , ( 1 9 7 6 )  c l enu ons t r a t e c l  t ha t  f r - eq uc ’nc v  of occ ’u r ’ i ’ e n l e i ’  of r i ? n l n i ’ i ’ t ’ i  a —

t i o n i s i n f l u e n c e d  comp i - e h em u s i o n .

O ’ i \ ’ i’ n - g e n t  P r o d u c t i o n  of Sc ’n i a t u t i c ’  I m p l i c a t i o n s  I \ ‘n I  I)

Gu i l fo  mcI and I l oe p f ne  r ’ (1 9 71 )  used sy hiogi  su n s , ri I t  r i ) u t i ’  l i s t  —

m c ,  m i s s i ng  l i n k s , and sequent ia l  a s soc ia t ion  t c ’sts t o  m u  ‘ asu r ’e  c o i  —

t ’e i -gen t  p r - o d u c t i o n  of s eman t i c ’  i m p l i c a t i o n s . R ’ad i  ng m a t e  ‘ h a l  l n a n l  —

ed in  coot- c ’ n -gent  p r o d u c t i o n  r e q u i r e s  the n - c a d e t -  to t e m f o m i u  sv l log  i s —
t i c ’  i - eason ing  tasks , and m a t e r i a l  w h u i c h  does riot t-equi n- c’ this abilit s
w o u l d  comple te  the sy l log ism for  the i- eader - . Inc  r e r m s e  of thc ’  c o n —
se u - g e n t  p n - o c lu c ’ t ion of s e m a n t i c  i m p l i c a t i o n s  load i i  a t e x t  ~houlc I de —

c r - ease c o n i u p i - c ’h en s i b i l i t t - , Siegel  and  I ’i e rg ’ma n m ( 19 7 4 )  f o u n d  tha t
ti’ ”ctu al nia te i- ial w h i c h  imposed  s ;- l log i s t ie  r e a s o n i n g  c h i ’ n u a n c l s on
the n -cade t -  w a s  less  c o m p i ’ e h e n i s m b l c ’  t han  tha t  not  d e m a n i d i n u g  such ’u
ci ‘ ris e ni em -

I d e n t i f i c a t i u ’ m  a t  t he  n u n u i n e r -  of s~ I log is i-u s i i  a t ex t  is q u i t e
d i f f i  c u l t , A c c o n - d  i! ’u~~l ‘~

‘
, a nu i ‘ r n 51,1 ‘i ‘ w a s  n i l  ‘vc ’lop ed  in  wh i  cli the n unu  —

b en ’  ot ’ w o r - d s  n i l  a p n s s r u g t -  i s  d i v i d i ’ n l  hr  t h e  total  ( I t  t h e  ( h n c ’ t i o n l a r - v —
li s ted  n i u n m u h i  ‘ i ’ S  ( I f  pa i’t S n t ’ s peech  of th us’ we rc is  of the t e x t u a l  s a n u p le.
‘l ’h is  w a s  c ’s i s i c i e  m c d  i n n  1 ’  re m ‘ u t l ( ’ x  of tb ’  n u m b e r -  of p ossib l i ’  pa i ’s( ’5
n i l  a sc ’t i t enc ’ u ’ and  l i m o s  r n ’ i c n l o ~~Ou s  t o  a n i t - a s t i r-c of svll (nglstic n - ea sel—
i r n u , ,Sn’ge l i ’ t  a ] . ( I  Ti : ) t ’n t t i t i d  t h i s  n u u i ’ a s n n r e  to he i - e la te d  to  con i lo ’  —

h e n s i b i l i t v , a l i h u o n i c h  ‘ i t t t  ‘i t he  p r e d i c t e d  t i i n ’ e c ’ t i o n

l ) it ’ e i -g en i t  h’ m - o d u c t i o c u  n i f  Sema n t i c  n u t s  ( D M 1 ’ )

• Ac cord  r i g  I i  ( u i l f o  rd ( 1  9 7 ) , d i v e  r g e n t  p r - o d u c t i o u  of s c ’ m an  -

• t h e  u n i t s  in t ’ o I ’,’ t ’ s  time a b i l i t y  to i - n um nme m- ate class muu’ n uii t e r - s givi ”u c’en’ —
t ri i’ i class p r - u n t i ’ r ’ t u ’ s . \\ itlu n-egard I nn the readab ilit y of t n - a i u i n u g
t e x t s , c h i v e n ’ ~~e ’ m t  p r o d u c t i o n  n n f  si’ inaO tie n u m b  s ’ ,’, n ’, i l d  n - e q u i  me t h e  n - e a d —
en -  t o  u ’n u r n e r - a t e  c la s s  m c ’m u u h e n ’ s  o’i h i s  n I t t i r a t h e r ’  t h a n  b -ma re  l i i i ’  c l a s s
m i ’ n u c h e r  s u p p l i i ’ i I  i v  th e  r - e a d in g  s e l e c t i o n ,  Siege l  and  l l e n - g m a t u  ( 1 9 7 4 1
d i ’ n i : o r m s t  r a t ed  a m - e l a t i o n u s h i p  h c ’ t w e e n m  t i m e  pre~Z i ’ t i t a t i C ) t u  of t - x a n u u p l e s  a i d
coni p r - e h c ’r i s i o n , and  t h e  r e s u l t s  ni f Sui’C (’l it  al , ( I  n i 7 9 )  c o n f i r m e d  tht’se
f indings .
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( ‘ n t ’ i v i ’ r c n  - : 1  P r o i b n u c t i n n ’ n  t I  H ’ m i m r l ’ i t t c  Sv~~ l I ’ t n c s  )\ \ H l

( u j I f o r d ( 1 1 ( 7 )  n ’ I ’ l r t t l - S  c o n u v t ’ m - u , i i - ’ u t  p m ’o d t u e t n n n ’i n t ’ - i  n r a ’  t i c

s\ s t u ’ m u m s  t I n  s k i l l  !!i  o r n b e m ’ i n i c ,  S i i ~~~n - l  r i n m u l  I e ’ r g m n n r i ’ i  ( 1 1 i 7  I I  n i t ’ t n u n l ’ i —
s t i - a ted t h a t  p a s s a gu ’s  co n t a i n i n g  n l t i h ’ n i n n l ’ t i c ’  n i u ’ t ’ i n ’ i - s  a n d  s i i u i i l a n ’
m e m o  my  a i Us w i n - c  n n 1 n  n - i ’  n - i  ‘ r t  ( i i  Iv c’oni l~ 

r I i i  ‘ ‘ush ’d l v  n ’ ‘ r n  I n ’  rs t h u  n
w ere  similar p a s s c n m e s  i i i c k j ’r ~ t i l ( ’ cce r i n d s . ‘ l i i i ’  \ \ i S  n n i - r , s u r e  i s
n i c ’ fi n ie c l as time n iun ib i’ n ’ t n t ’ s u e ’  ii r O l l s  i i  a i n l n n c ’ k  at  t c ’x t  r i i’ b ~~i i a n ’ n l t
divic k’ch m v  I n i c u n ’ ,

o b j e c t i v e s  t n ’~~ l ’ n ’ u ’ s e t m t \\ n n i ’ k

As c h i ’ s c ’ r - i b e d  r t i n o v u ’ , a ~i - n ’ i t ’ 5  ( d  s t I t ( i i i - 5  i ’ i t O  the l toti- n t ia l
u s e f u ln e s s  of ~) s v c ’ h o l i n g u i s t i c  c u e d  i ’ n t i ’ l l e c ’ t i v t ’  or ’ i n ’ ’ u t i ’ d  v r n n ’ u r m l n l e s
for  n i ea s cr r i ’ng  and i n e n ’ e r i s i n ~ t i m e  d ’ u ) m I ) n - ( ’ I m i ” n s i b ) i l i t y  of i i  - ‘- : t u a l  n i n r i —
teri als has au r -eadv i n u ’ n ’ ’i c ’ o n u m p l c ’ t e d . ‘ I ’ lm e se  s t u d i e s  t ’~~t r n b l i 5 h l ’ ( i
metho d s fo m - nuu ’ a s 1, r n ’i ’ i c  t h e s e  - sm n ‘ n a b l e s  a n t i  u ’ v a I u ~m t c ’ u l  t u e  i i u s ’ a s n u m i - - .
A d d i t i o n a l l y , t hese 510 ( 11( 5  p ’ o v i c h e n b  ri t u n c t i o n  s p e c i f i c a t i o n  I n n - a

c O r u p u t en - p r o g ma n ’n I on’  c a l e u l a l  big t h o se r ’i u e a s u n ’ e s .

‘[he goals  of t h e  p i t - u ni t  w o r k  nv e nn ’ t i l  t i - i t i ’ t u d  t h e  p m - i o n -  v o n - k
and to:

1 . n i c ’v e l op ‘ i d n i ’ i i l S  of o c c t n n - n ’ u ’ n c e  n i l  the psycho-
linguisticall y and thc ’ SI on i ’ n n t u ’ d  d ’ o n l p r e i m t  “ 1—
sibi litv vmu r-ia i b’s previousl y dei,’i’iopen i ai d
c i esc i ’ ih e d ;

2 . f u i - t i u e r- v e n ’i t ’v I h c ’  m e n s u n - e s  n ’ n n l  d ’ t ’c ’lo p t i n e
i t n ’ s t  I i  ‘l i a r  c o r ’ n h i t i a t i o n  of t he  v a n - i a b l e s  I on’
p r ’ i ’ c l i c t h u g  thc ’  c o r n p r e h e n s i b i l i t v  of ,\ i i ’ “ o n c e

tr - ai ’u i og m atem -ia l s .
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‘[hue I~S~ c’ ho l i n g u i s t i c  and SI o t - i e n t e c h  c ’ o n m p r e h e n u s i b i l i t v  niu( ’as —

u n - e s  wh ich  w e  me in - l u de d  in  p r ’ i u ) r  s t u d i e s  ( (  
‘ hap te  r- I ) and i n  t h e  f u n c  —

t i o n i a l  c o m p u t e r-  i n ip l emer it a t i on  dc-sc r - ip t ion  are p r es ( ’ i t u ’ d  and d e f i n e d
in ‘Fables 1 and 2 .

N o m n i a t i v c ’  da ta  were  desi  mc cl dc ’sc  r i b i  tu g the  o c c u n - r - en i e e  ot’ t iuc ’
l i sted  p s y c h o l i n g u i s t i c  and SI va r i ab les  i i  f o u r -  typ e s  of “ n i t - h” on- ce
p u b l i c a t i o n s :  ( 1)  s t u dy  g u i d e s  emp loye d i n  f o r m a l  c l a s s room t n - a i n i n g ,
( 2 )  manual s and r -egula t ion s  of the ty p e  used fo r- f ie l d l  and occ-asional
c lass room mefe r -ence , ( 3 )  c a r ee r  dev elopnu c ’n t  cou i - s i ’  (( ‘l ) (  ‘)  t e x t s
( s e l f - s t u dy  ma te r i a l s  takem i hr  en l i s ted  personne l  to meet a p o r t i o n
of the r e q u i r e m e n t s  for  ski l l  u p gr -a d i n g ) , and (4 )  t e chn i ca l  m a n u a l s
(p u b l i c a t i o n s  p r e sen t ing  the spec i f ic  method s and p r o c e d u r e s  to be
followed on the job and related i rmf o t -m a t ion ) .  One hu n ch i-ed f i f t y
nonsequen t i a l  pages f rom each catego i-v of d o c u m e n t  wer - c ’  provided
fo r- t h i s  purpose  b~ the A i r ’  Force h uman  R e s o ur -c es  l abo ra tory .
The n-ange of sub ects r -epr esented  by the p rov ided  pages is  i n d i c a t ed
in Table 3.

From each of the [able 3 c a t e g o r i e s , 50 blocks of t ex t  w e r e
selected to y i e l d  no r -nua t ive  data . In o rde r  to select each d e s i r e d
sample of sO blocks , the  n u m b e r  of c o lumn pages of r u n n i n g  prose
in each sami  led ca t  egorv was  d e t e r m i n e d , t i n  i n s t a n c e s  in ~v h i c h
the n - c  t ven - i ’  t w o  c o l u m n s  of t ex t  on a single page , as in  ( ‘l ) ( ’ s, each
c o l u mn  was c o n u s i ( 1 ( ’  red as a sepa ra t e  page . ] The total  of the c o l  —

u m n  pag( ’s w a s  then  d i v i d e d  m v  50 , ‘I ’he n u n u l u s ’r  so ob ta ined  mepre-
sent ecb the in t e r v a l  } ‘ c ,’tween  in e g i n n i n g s  of the passage blocks  se-
lec ted . t h e  s t a r t i n g  poi rut of a block was  a d j u s t e d  fo r wam - d  or  h a c k —
war - c l , w h i c h e v e r  r u l l o w e c i  the  least  d i sp l a c e m e n t , Sc) t ha t  a major-
change  of t o p i c  d id  not occur -  w i t h i n  the  f i n a l ly  chosen  b lock ,

Fach b lock  i n e g a n u  at the b u ’ g i n r u i n g  of a s e n t e n ce  and ended
at the  fi n - s t  st ’n m t e n c e  i ‘ ‘el a f t e r  the h i t l u  succes s i  t’e \vO r-d , Se lected
passages W ( ’ l~ ( ’ , t h u s , a p p r o x i m a t e ly  100 word s in  1u ’’ i ~,i t h . ( ) n l v  s ( ’n —
t i ’ t m c e s  n , f  i - t i n m ’ t m ’ u u  p n - ose w e r e  i n c l u d e d  i n  the  s e l e c t i ’d  s m m n n p les .
\\ on - U c o u n t  m u g  w a s  s n u s p ( ’ n ( h e c l  w’h etu p a r -a gn ’aph  h e a d i n g s , l i s t s  p r o —
c-t ented in  o u t l i n e  f o r m , a ’ un i  t i m e  l i ke  we me enc - ou ’m t e  red ,  Sa n u p l e s
t v ’  n -c not st i-i c t lv  Ii  n u i t e d  to a pa n-I i cu l a  r- n u m b e r ’  nt  wo n- c l  s c-t i i c - c
5 t ’ ~~ ( ’~~ a l n i eas t i  n -c ’ s we n e  d c  n-i ved fr ’on u cha n ’acte n i  s t i e s  of w h o l e  s i - t i —
t e n u r e s  (e . i , .  , ( ‘ \ I  R , I ) \ l  I -

, V t ) )  or -  en ip love ci  n u m b ) e  r- of se n t en c e s  as
a base.
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: \ r i m t t v s i s  of t i c - c c  S a n n u l n l e —

t \ m m a l t s i s  n i f  t h u  s e h i ’ c - c ed t - x l u a l  
~~~~~~~~~ 

S n ti s n i - I n , r - f l u o u l  U ’,
a t~ ’ r n n u m  o f  n e r - s i n n i S  \ t l u l n  m I n e  i u i g b u I ’ ~ t’r i c i n i 1 i ~~n ’ w i t h  g r ’ a n c u n u n t i t i (  c i i  a i d  n e —
lat c ’d t c n ’ u g n n c i g e  c i u ’ n s ! i ’ n n e t s . I I n c  a u m n l v t i c  ¶ 1 - a n n  n r , e u n c  e n ’ s  w n  n -c up per - —
I c - c -e l  c’ c n l l e g e  u n d e n ’ g i ’ a n i t n a t t ’ s  to u r1 g n ’ a d u n m ’i n e  - ‘~II , ’ I I - ’ c t S  rui a o n - i tu g u i  l c t l  ~
a t t u n e , t o r - ci g n i  I a ’ i g u a g e s , a ’ i n l  l i n u , i u i n s t u  s . I a n y  a numiit , mn - c ,l t h e  -a- —

l ec ’t c ’d  1 ( x )  p a s s ag e s  a c c i ’ r - d j n u ~ t o  a s t r i c t l y  ,-n p n - cn f i e n l  , sI- t of r-ules
am i d  c i e s c r i p t i o n m s  of time \ ‘ a r u n I u s  n u ; I ’ t n S u n ’ e , S , ‘h i - s c ’  r u l c ’ s  ‘,t ‘ n e  c o n —
l a m m e d  i i  a S l I t ’ e ! t m I l V  p r ’ e p m i n - e c b  ‘‘ e n i a l v a l  H i uaci ua l. ‘‘  P n ’ i o i ’  cc ) a
t’n nn- m u u i ng an u t m n u t a l t  ses , t h e  a t m a i t  s t s  o e tc giv ’iu th ’ ’n ’e days of forc ’rn al
t i - ai m i n g  and 1) 1 - a c - t i c - i ’  ~~i d t ’ u ’ i t ’ i ig t h e  t ’a i- iou s c i a ’  a su t ’ ( ’ .s.

h a  n n c ’ n i i ’ u ’ t i  d n ’ t t ’ n ’ m i n i e  w h e t h e r  t u e  a n a l ’, s i s  t’, e re  c o m p c i t n n g
t h e  SI a u c b  n s v c ’h o l i  ‘iuui s t ir  t r a r i a b l l  -s w i t h  a ‘n -a so ’i n i i ’  d eg  rcc ’ Of
ac ’cu m ac  t , t I e  - t’. c c - U  c o u n t s  i n i v o l n ’ c -d  i i  t h e  caic c n l a t i o n s  of six v a r - i —
able  s wc’ ‘c s e l ec t e d  tom - i ‘ i t t  - n s j c ,’i ’  st u dy  ,‘~ ‘ualn —u 1 da ta  f r ’n n y c t ‘,‘, o
passages  t v e n ’ e in spc ’c ted  to d e t er m i n e  c ’ e ’ i sj s l e ’ l c \ ’ , ( i c c  t h r ’ ’ c  of
t h is ‘, ‘ a r - iab l c ’s  ( l ’ ( ‘ , l ) ( ’ , and 1-151, ’)  t i m e r - c was  ah ,s o l u u c e l t  no v a r i a t i o n
b c - t n ’, ‘ 1 -n  an u a l v , s t s  oct c ’ i t h - i’ a t  th e  p a s sag l  -s , t b ough  the  i’ d ’ w as  va c i  —

a - i c - i ’  ac r -oss  p a s s a g e s . ‘l ’ha t  is , each a n a ly s t  a m n ’ u ’ n i - a l  at the  same
score  fo r- each t ’ a i - m a h l e  nn i t h i n  a p a ss a g c - . ( n i 1 1 c m ’  c - e n n u a i n i t i g  t F n n ’ d ’ e
v a n - i a b l e s  ( \ i D , \ l  \ l l ’ , acid ( \ b i ’  I t h e u ’e w a s  si nc e n ’ a n - i a t ion  b r n l h  be-
t w e e n  a ’i a lv s t  s aid I c t  w e c ’ n p a s sag e s . T he s e  dat  a ‘,‘:n ’ - n e  sub jec ted
t i c  analv sis of v a n - l a n c e  fo l l on v i np  t h e  p r’ nn c ’edu n- c gk-enu i n  \\ ‘me r ( 1 971 ,
sect i o t i  4 . 5) ,  ‘l’he i ’ c ’l i a h i l i t v  at six i u d g l ’ .s (analysts) is appu ’oximatm (1
m v  t he  exp  n ’ t - s s i o ’i  1 — \ l S w  I t h in ! ,\ i St ,:~ nm ’ - u , ,  ty h i m ’ in  - t N wj p ~-,~~1 r i fe  rs to
the v a r i a t i o n  an - i ’  ‘ aged  across j u d g e s  an d  \ 5 L ë t t’,’ c - n ’ i  is  t he  v a r i a t i o n
I t t ; ’ , ‘ n - i  pas  sa~~ - s . I ’ n l u i a s e c i  n - s t  u r i c  ‘at  n s of ( h u n - s e  r e l iab i li t ies  w er e

14, - 
I n  1 , and - 1) 3 r e sp e c t iv e ly . Su ngle ju d gc ’  n ’c ’l i ab i l i t i r ’s ’,’, i i ’m ’

lo w e  r - - . 40 (M i ) ) ,  . 63 ( \i U I ’) , and - 1 5  (C \ 1U ) , n’ - s p t c c t i v c l y .

Rating ot’ the c- - m a i u u i  n m ’  m c ’a s n i  n -es  was  pe r fo m m c ” d by two

I -
or  t i u c ’ i - e  n u e m b e r ’s  tn f the or igirual gr-oup . \\ithi ’u t h e  s ma l l e r  proup ,
a p o l i cy  w a s  i n i t i a t e d  acco mri i ’ig to w h i c h  all w o r k  was  che cked  by
at li-a st o’ue  p c c~- u n ;  , t h c I - m  t h a n  c i i i ’  c n -  w h o  took the  o n - i g i n a l  m e a s —
U u ’ l - . ‘i t hj s ’~’, c u ’ ~ , t h e  ni a n m n u t ’ r -  ot d t ’ a l i n u g  w i t h  n i e : isu r ’ e s  i i  t vh t c h
some v a m - i a h i I i t ~ t; as p n n s s i h l i -  ( i s .  p . - 

\‘su p ’ ,’e dep th , V T ) , and conn ’c ’ r —
g i ’ n t  p r o d u c t i o n  of s em a n t i c  i u u p 1 ic ’ a t i n ’ n , -~, \ M l )  w a s  made  cons i s t e nt ,
and t hl  ‘ acc un - ac ; ’  of t h e  Ci m al  mnea su  ‘cc ’ ’,; as c - n - n p  n a i l e d .
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i n s t i l l s  of ‘ I i  x t  : \ r u n l v s i s

On c o n i p i e t i o t u  of ’ t h e  a n a ly s i s  is ’ a t ’ r i h - ~~e n -y a t  t e x t  i c c i ° ’ r ’ m a l ,
i ’ a eh  n i t ’ m n s i i m - i ’ , t i n ’ [U) o h , t m t i n i ’ n I  t’~~iucs  w e n ’ e o n - t I  n - I - n i  b n y  n n n a L ’ ’ u j —

t u c l e , a nd the I ck ’c i l e s  ;‘, t ’ n ’ e i d e n t i f i e d . ‘[he fi ‘St  ( b i n - i l l ’  IS  equa l  to
the  mean  nt ’ t h u  L i f t  Ii m i m I  s i x t h  v a lu l  -s  f r I  I n n  t i n e  I I t t  t n - t I c ,  ‘ I t  ‘ i l  - 0 r I b - u - i ch
l i s t , t he s e e t n r u n i  ( h e c ’ i l  I ’  is equa l  to I I n c  n i l - c n n  n t  t h e  t i - - i t  I n  a ’  oh  I ‘si ‘ ‘ i t  h i
va ln i c ’ s , an u d so oil . ‘[lu -r e  v a l u e s  a n n ’  p i ’ e s e i t c ’d , f o m  i - c u - l u  c r t t ’ ’ L ’ e ’ ’,

of t e x t , in  r ’cp p e n u d i c ’~ ,‘\ t o  t h i s  n ’ e p o n ’t , I n  n h u t  Sc -\ c p i ’ i c I i ~; ,\ I r l i n I l ’ s ,
t he  iu i ean  of the f o u r  c r i t n ’ g n n n - v  v a l u e s  r u t  each d I - c i l e  I n - y e t  u s  s h n o ’ n ; ’ u
as an t ’ ove railt value.  h” o r - eac h (be e  i l e  on c’tu -h c c c i  asu u - n ’ . tb m c set
of n ’n\S ‘i-all dc’cib- ‘;‘alcii’s nu n ;’ he t a k e n  as t h e  i n e s t  ( h i  sc n i  pt ion  ‘,t f th e
o c c u r -  c-en ice of the  nu c ’asu r - ed  n-a n ’ i mni  ic ’s  in  n \ i  r ’ h ” o i - c - c ’  t e c ’ I m t u i  cal Ii t -

a tu  me i n  g e n i e  n - a l .

\ k ’as ur - enuc c ’nt  of \‘amiab lc’s i n  \ o m u  :n I  r l~o r c -e  I ,i te  matu  n -n - -

I ) at a  desc- r - i h i n g  t lu e o c c u u ’r en c e  of the p s y c h o l i n g u i s t i c  and
SI  n i - i  i - n i t c ’ n l  n-a t ’ iabl c -us  i n  c o m m o n l i t e r a t u re  w e r e  c a l c u l a t i  [U in  o rde r
to c’ u n n u pr’i n t -  I I I ’  c -ha  n ’ t t n ’ t i - r - i  s t i e s  of ,-\i r I5orce and c i v i l i a n  w r i t i n g .
[“ o r - t h e-a - p n , n n ’ p n cm i ’s , a sa m p l e  of p a s sa p ’s w a s  sought w h i c h  would
i- e f l i ’ c t  bu t ’  w i - i t t  ‘cc s in  h ’s c h a r a c t e r - i s t i c  of popular  and t echn ica l
w r - i t i n g .  l ’hn ’ I ’e  P : i S s a N t ’ 5  of a p p r o x i n ’ n c a t c l \ -  100 w o r d s  w e r e  r a n d o m —
1;’ s e lec t e d  I n n  ‘ u n c c  ( I  I t ’ a t ’ h  n - n t’ two  popu la r  ‘ucn ;- ’c ’ls , (2 ) a popular  per i-
odical , ( 7 )  a i n u ’ b t t t ’  h i i ’ c th i  s c h n u o l  i u u a t h l ’r n u a t i c s  text , ( 4 )  a high school
phy sic’ s t e x t , a r ch 5 )  a e - e b u ’ i  cal j o u r n a l  c on t a i n i n g  a r t i c l e s  by c o n—

temporary S C i i ’ t u t i ~~t~~. I- ’acb’i passage began at the b e g i n n i n g  of a sen-
t e n u r e  and ‘ t u n e h  at n b  f i  r s t  c a - t u t e n c e  end fo l lowing  the p 11th succes-
sive wor d of r u f l r u i ! i P  I I  - st - d’ hi s , as w e l l  as all othe r detai ls  of
s amp le s el e c t  i I ’m p u n t e e d u  n , pci  t ’al l c ’led the  p r o c e d u r e s  followed in
the seh -c ’t io n u  of the  :\j  i- h ” o r ’ n - i ’  t n - v t  s amples. Table 4 p resen t s  the
sources of this sanupl i ’ , w h u i e b u  i s  m - e f e r r e c h  to as the n geniera l lr sam-
ple m u  s ubsequen t  s e c t  i , n ’ i  of t h i s  n eport .

R e s u l t s  of :\ n t i lvs i s  of ( h a u c  c-al Samr ie

:\s  in  the  p n - c v i l t u s  an a ly s i s , the obta ine d comprehensibi l i ty
-~~ values  were  r a nk  o n d i - r e d  by nuu a g ’u i t ude . A table of values, based

on t h c s r ’  l i i  s a f l u l ) l I ’ s , 5 p r - e sen t e d  as ‘l’able A - 15  of Appendix  A.
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Table 4

Sou m’c’es of Samples of (asic n a il \\ n -i ting

H ‘. H, c c k , U .  , i m n c - - c ’ - , , , .  ‘1 c- ‘c’ ‘ i -  11 ~, H, ’ i r ” - , I “ -

h i ec c u i n a w , -c,- , h . _  l ot ’  ‘1’d n - sc ,  t I c  8 t h  ‘I’ o i l ; n .  1’ - , - ‘c l i ;  c i ,  n u  i - - n
~cc r - i l ~T n o c ’ ’ a - ~o cu , 1 43 -

‘ ‘- u  i o n ’ s - i , - , - t _ . J a c u r - ’ , ’ 1 1 / u n .

P c i : ,  b i - c c , ,  B . ,  B u i r i e , 11. - ’ . , P r i m p ’ , I’ , P r ’ ’ c c u u u r  , H I .
L i i  n 1’cc r u u o i  I’!,-i t t u sc cn , i u ic,, 8. i’, I  c !~ ac c c c t , I l l . :  - H , , ,

I’ c O t  c c - - c  - , I ‘i ~ ,3

i-U I ’ e , H.P .  F h uy s H; , !‘~~ h1x ~~~t Sc I - -r oe . Ii-  ‘ -n I’o t - t c : ‘ 5 : :  H ~r ~r ,  r ,

‘ - “ l I L a , 1 1 . 5 . ,  l u a u , II . ,  F’ c - u ’ ,’ , P . J .  bm -j H  u , )~n c r i 0: I c - - m c I —
~,a1 L : nn ’ i rnm — ec ’ i rn p ,  1 ‘In n , 52 , JJ 1—13 -~7 .

D i s c u s s i o n

The cumula t ive  percen t i le  values obtained for  each var i ab lc ’
through the measurement  of the Air  Force and the general  sample
variables are plotted in Figures  2 th rough 15. While the data points
describing the occurrence of the variables in the general  text sample
are based on a relatively small sample compared wi th  that  for  the
Ai r  Force material, the comparison of the cor responding  d i s t r i bu -
t ions is of in teres t .  In reviewing these f igures , it should be noted
that  the scales of the abscissas vary.

I ‘n S t ruc ture-of - In te l lec t  Oriented Var iables

Figure 2 indica tes  a cons is tent ly hi ghe r (p < - 01 , sign t e s t )
(more comprehensible)  level of (‘UI ’ for  the A i r  Force materials
as compared wi th  the general  l i t e r a t u r e . ‘[he rela t ive r e s t r i c t i o n
of vocabulary d ivers i ty  in the Ai r  Force samples may ref lect  the
technical  nature  of the materials  sampled . The subject of t e chn ica l
m a t e r i a l  changes rarely. Accord ingly, new sets of nouns may he
less  o f t en  in t roduced  than in more popular materials .
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‘ I ’ m ’ p]o t t s  of ( - \ I I ~ ( I ’ ’ i~ c, u r e  - ‘ I )  u c i  t h i n -  L I  m i - n - a l  n a i l  m m  t b~ A i m ’
I- ’omc e  i u u a t n ’ m i n l s  W e r e  r r i t b m e r  s i n n n i l a r , m i l t h r u t i g h i  t h e  ; \ h i ’  l - ’U i ’ c t -  n n n r n —

t n - r i a l s  a n - n -  s u u g u ~n ’ste d  I n ;  t i m I -  p l I l t s  t n t  a -  s l i g b u t l n -  a n o n - i -  d i f f i c u l t  (p -‘
~

01 , s ign t & - s t ) .

:\s i n d i c a t e d  in  l- ’ft c u i ’ e  -1 , t lu c ’  t w i t  s m i c n ; p l e s  I - x a n i i ! u l - d  n - ; i - n ’
q u i t e  s i m i l ar -  in l e n - c l  of , \ l  U I’ . ‘ l ’he Ai u - I- ’o n - cc ’  n u a t c ’  m i n I s  p m c o i  - n u t e d
s lig lu t ly  less men ta l  load (p < - 01 , s ign  t i - - s t ) t h r o ugh  t h i s  v a r i a b l e .
Th i s  r - e l a t i o n s b i i p  is c o n s i s t e n t  w i t h  tha t  of ( ‘ \ l  ~~

‘ and n u u i g h t  ne i x —
pect ed  on the basis  of the  ~sr  r c i l a r i t ; ’  of t he  n u e a s u i - e m e u t  f o r n c u u l a — .

‘l’he 1-IS! p lots of I ” i g u m - - 5 arc  n e a r ly  i d e n t i c a l  w i t h  so nic
mend  t o w ar - d s  less d i f f i c u l t ~- f o r  tlue A i m  Force  n u a t er i a l s  (p - ‘ 

- 05 ,
s ign tes t ) .  The 1-IS! measurc ’  r e f l ec t s  the f r - e q u e n c - v  of o c c u r r c c u c ’ e-
of abbrev ia t ions .  In each sanup le , n e a r ly  half  of the  p as s rn us-s w - r e
f r e e  of abb mevia t ions . The most  d i f f i c u l t  ( b u y  t h i s  i n d e x )  gcu ’u cr a l
samples  appeared to show a h i g h e n -  fr - e q u e n c v  of a b b r c ’ ; - i a t u o c u s t h a n
d i d  the  most d i f f i c u l t  :\ ir  Force  passages.

The gen er -al  s amp le  and t lue  .-\ i i ’  1- 0 n-c-c ’  s anup le w ( ’  c e  abn oti!
equ iva len t  in t e r m s  of aid s to c - o n u p r - e h - i s i o n  (N I t s ) .  ‘[his fi  n cl i ’u ~
(p ~‘ . 05 , si g n  t e s t )  (F i g u r e  6)  was  not a n t i c i p a t e d  because  one n- n ,’u l n i
-x p i ’c - t 1110 n - c e xp l a ’i a t o n - v  i ’i fo  n i u u a t i o n  in  passam ’s  de n ’e l op t - d  fo r  t n-a l  ‘ u—

i ci~ p u r p o s e s.

\ UI co n s i d e r s  the  n u m b e r  of pa r t s  of speech of the  i n d i v i d u a l
wor -d s in  a passage. As ind ica ted  in  E ” i g u m - e  7 , the  ,-\i r Vo n - en ’  t e c h —
m u i c a l  w r i t i n g  t e n d e d  to be eas ier  (p < - 01 , s ign  t e s t )  t han  t h e  gem n - a l
s a n c u p le on th is i n d e x .

‘l ’he A r c ’  For -ce  and the  gener-a l  san’ip les  we ‘c- n e a r ly  i c h - u i t  ic -al
(p ‘c~ - 10, sign t n - s t )  in t e r m s  of b Y n I l ’  (a m e a s l n i ’e  of the o c c u r r e n c - of
e x a m p le s) , as  i n d i c a t e d  b y Figure ii . Hough l~’ 20 pc ’rc enut  of the pas —

sages in each group con ita inec l  examples  w h i c h  ;ver -e b u v p o t h e s i z e d  to
aid the  r eader ’ s c o m p reh e n s i o n . (A mean  value of 0 . 0  nul ay  I n c  ob-
t a i n t - U  on ly  if the  i n d i v i d u a l  va lues  averaged  are  equa l  to 0. 0 , i n c h i c - a t  —

ing an ab c-ceu ’ic’ e of e x a m p l e s  in t h e  ave raged group .  I 
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Psvcho l in iguis t ical ly  Oriented  \‘ ariahies

As measured  by Yn gv ’ dep th  (‘i i) ) , the cur-yes  fo r  the two
samples crossed . The s ign t e s t  i n d i c a t e d  no u - i t a t i s t i ca l l v  s i g n i f i  —
cant  d i  f fen - enc e  (p ~ . 05) . ‘[he se da ta  a me g rap hed in  I” i gu n-c ’ P .

F igur e  10 shows t lue c - o n u p a r a h l e  plots r e l a t ive  to thc ’  mor-
pheme depth (U I ) )  va r i ab le . ‘I ’he g enuc ’m - a l  n u a t e r i a I u ~ see-au to h~~-
eas ier  (p <“ - 05, s ign  test l in  t h i s  r - e ga m - c l .

The sanuple of gene ra l  m a t e r i a l s  d e m on s t ra t e d  h i g h e r ’  (p
- 01 , s ign t e s t )  t i -ans format ion a l  comp lex i t \ ’  (T ( ’ )  sc-ores than the
compara t ive  A i r  Fo rce sample . F igure  11 i n d i c a t e d  tha t  one - th i r -d
of the general  passages were  en t i r e l y composed of ac t ive  sen tences .
The active sentence t-eceived the h ighes t  t r - a n s f o r m a t i o n a l  comp lex-
It y score.  (A passage can only  rece ive  a T( ’ s c o n e  of 1 . 0 if all of
i t s  sentences are act ive . Similar - l~’, for  a g roup  mean to equal 1. 0,
all values cont r ibu t ing  to the mean mus t  equal 1. 0. ) l ,ess  tha i 10
percen t  of the Air  Force samples were  en t i i - io l v  compos ed of acti ;--
sentences. Of the six popular passages in which all senutence s  w e r e
act ive , f ive were  f rom the R eade r ’ s l) igest,  the w r i t i n g s  of I leming-
wox , and the w r i t i ng s  of Steinbeck.

The A i r  Force ma te r i a l s  tended to be about equ iva len t  (p > . 5,
s ign t e s t )  to the popular  samples in cen te r  embedded ( ( ‘ H )  ph rases

(F igu re  12) . However , the p ropor t ions  of each type  of passage which
were  f ree  of cen te r  embedded mate r ia l  were  equivalent.  (M ean  value
of 1. 0 reflects  an absence of cen te r  embedded mate  r -ia l in the aver-
aged m a t e r i a l s .

Approximate ly  two- th i rd s of general  passages were  tr ee  of
lef t  b r -anching m a t e r i a l  as i n d i c a t e d  by values of 1. 0 for the 33rd and
all h ighe r percent i les . ( ) n u l v  20 p c-rcent  of the A i r  Force passages

• ; ere s imi la r ly  u n e n c u m l ) e m ( ’( I . ‘[hue s ign  test  i n d i c a t e d  s t a t i s t i ca l
s i g n i f i c a n c e  at the - Dl la-v e l  of c o n f i d e n c e . ,- \ d d i t i o n a l ly , the g e n —

- - e ral passages e x h i b i t i n g  l e f t  b r a r i c h i  rug nuate m inI d id  -so t o  a f a r
l e sse r  deg ree  than  t h e  A i r  V on - c e  m a t e  n ’ i n i s  ( I ’ i u t i  re I 3 1. 1 , e f t
b r a n c h in g  is c t c ’n em a l lv  due  to c’latu-o ’s ‘ ,h k ’h  c c n t n d i f ~ t h e  i l n t i ’ c ’ t  ( i f
a sen tence . ‘I ’he h igh  n - a t e  of 0cc -u n ’ r ’ - ’ ~~-e of le f t I n r n ’ i c h u i n g  i ’ u  t h e
A r m  Force m a t e r i a l s  m ay  ‘i - f l e e t  t h e  I u r e t t n n ’ i d e - n n l ce n n f  p a m - t  ‘lames
n’, i th  m u l t i p l e  mod i f i  e r -s f o u n d  i n  t e c h n i c a l  m a t e r i a l s .

I,
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,- \ - ~ i n u c h ic ’a tc - c l by l” m c c u r - e  14 , t h e ’ h ost ( h i t f i c u l t  passages  in
t I f l ’  t w o  sc’t s V C I ’t ’  I - q u i v : i I I - n i t  i i i  t c r ’ i u i s  at  r - i L n l i t  b r a n c h i n g ,  but  the
less til f f 1  c u l t  ii r ‘i i  ‘cc ’ s a n iu p i i - pas sac t I -s  ;v’ - ‘i - not inup r ’ove c l  i n
e r m s  of m i g I r t  b n - a n c i i in g  as I I I e R - h i  ce s we me thu  - 1 -ss  ~h i  f f i c’ul t  gen-

t - i -a l x i s  s a L -e s . !‘hat is , at equi  v a l e ’u t  p c i - c - c ’  n u t i  I i  - va lues , the  A i r
( - ‘0 m - c- e sa m p l e  i, -xh i i u i t e d  a low - r - I f l I  s c - n i - i -  (p - 01 , s i g n  t e s t )
t han ( I i d  the  g e - c u t  - i-al sam p l e .

- I c -  wa in  l ” igun’ e  15 , a m a j o r i t y  of both g r o u ps  of pas—
~ m~~~- s ’ ,’ a - s tounci fr -c e  of de le ted  comp lements . ‘[li e s ign tes t  in—
(h e a t e d  rio s t a t i s t i c a l ly  s i g n i f i c a n t  d i f f e r - e r i c - c  b e t w e e n  the two
s a m p l e s.

In a d d i t i o n , du \ I a s ’ c o e f f i c i e n t  of p r o f i l e  s i m i l a r i t y  (M osel

~ I - ~obe i t s , 1 1 154)  was  conupu tech  to con’l }u a t-e the shapes of the d i s —
t i - i b u t i o r i s of the 14 v a r i a b l es  in the A i r  Force and in the general
samp le . ‘[he value pn - o f i l e c l  was  the p er - cen t i l e  score of each dis-
t r i l )u t i o ’l  wh i c h  c o t - t - espo r i ch ed  to the va lue  of the mean of the values
mak ing  up that  same d i s t r i b u t i o n .

P n i n t i l e s  c o mp o s e n l  of the m e a s u r e s  de sc r i bed  w e r e  con-
s t i -u ct e d  f t n  n - t he  -\i m - V o n - c e  sample  and f o r  the genera l  sam ple.
[h i -  v a m i a i n U - - ; ( ‘c p l a c e n i  i n  t he  o r - d e r  in  w h i c h  t hey  w e r e  def ined

i i  t l u t ’  p n - e s c - ’ i t  c ’ h u a p t e  r. ‘ !‘huc ’ ob ta ined  d u\ I a s  c o e f f i c i e n t  of prof i le
s im i l a r i ty  w a s  - €6 . Sinc e t h i s  s ta t i s t ic  may range f rom --1. 0 to

1 . 0 , t h e  o b t a i n e d  va lue’  in d i c a t e s  subs tant ia l  s i m i l a r i ty  in the p ro-
file ’s . A l t h u o c i x h u  t h e  v a r i o u s  pr- of i ld ’ s are modes t l y d i sp laced  f rom
i nc h - i  t i t h e r , they ar -c qu i te  s i m i l a r  in form;  the p r i m a r y  d i f f e r e n c e
w a s  in  the magnu i t r , r d c ’  of t he  n - aw scores.
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As i ’ , n l R ’ : t ! & - l i n  ‘h a p c e i -  I , p i ’ i u i ’  - t r i n h n t ’ s  bua ’,’e resu lted t i  t I n t

de-: I ’ l - n : n . m u t - c uc n t  a Sn c at  ps~~e h i o l i n u g u i s t i e  ar ch SI o r - i n - n i t - n b  n ’ar ’ i a b n i e s ,
l i n w c - v i ” u ’ , I I I ’ ’  n e ’ m c 1 H - i - t H e n ’ , ’ n i t w i - r n n f  t h i n - s n -  ;- a i ’ i a }r l e s  has  n or  l i - e l

e’~, c : i I n l i m l u  - 1  t n  , n r ’ al l ’s s i c i g l n  i i ’  i n  e o m i t i a a t i o ’ u , l i e  ‘ u i - I - , t h e
- -m~ - m’ ~ - d i  c ’ - -  i l  t h i s  ( ‘ n o t  c c ’  ;‘, as i u t  I -n d e d  c n n  i - ‘u e m - c r c  - a c m i  —

p - - - l i e ’  i i - - i i  i t \  -q n a t  11, 1 t I c u t  c u n i l  ( I nc ’  u~~e c i to  p n - i - n b c  H t I i i -  c li f f 1  c u l c  \ n , 1

1t n s s a~~i -s  - i f  t ’xc ~ i al c ,  c u c . - i - i z u l .

-~ n u i r  - e t s

0 ~~n ’ n i l i h I S  of su i t  a ’ ’ s u ’, c’ ‘ n ’  i n ivoL’ ’ n . 1 ) ‘ ic ’  g r ’oup  ( l u a u h i  ~ h
s d ’h nod ) l L r a u H - , : n c n ’ ~~ ) n ’ . ’p r ’ I ’ s I  ‘i t i ’d I v ,  r ’ea n ) i ’ i ~ a h i l i t \ ’  : n a n l  t b - i c ’  o t h e - n ’  ( c n t l —
i l L’ ’ S I m i - ’ i t s )  “ i - p r - i s - - x t - n h  h i n d  r e a d i n g  a b i l i t y , ‘ l’h e low t - eac h icu g
a t t i l i t ;  n i -  c u p  ~ n 4  e n i i u i n ) I I s t  i i  t n t  i t )  p a i d , v o l u c u t c - e r  s a l t  m ’ t s  ;v ho w e n ’e
s tud en t s  ‘u ci 1 h ’ui ~ I i  j o h n  t n ’ n i i i r u g  fl - ag r a m . ‘[he hi g h r e a d i n c ’  a b i l —

-i t \ ’  g r ( ’ HI  - 1 1 m m  p - ~1- d n f  2 1  s mm i l a r ’ l v  pa id  v n , l u c i t c ’ c ’r  c o I L - g e ’  a n t I - i ’ —

xci  uar  ~~
- — - 1  i i ’  m i s .

I ’hc ( I n S t  i - i n C  l i i ’ )  of t h e  \ i ’ i n n r u — l ) n ’ c u n v  I L - a c h i n g  l e s t  sc on - e s

• and c o r r - n - s ; I t  - u t h m n c  I I  a - r i n g  ~~‘ c i n h c -  I n - v i - I s  of each sub jec t  g c ’ o up  i s

U c n n ’,n  ~ u h i L ’ i ’ c l E ; , !‘h i t c h  g c ’ , n u p i s  d i v i d e d  auto l o w —  n ’ u c l  h i g h —
i-i’ad i nir i i  i -

~ 
g ro u p s  at  t h e ’ 1 1) . 0 r’ eadi  ri g g r a d i ’  level . Tb - i c  low ‘cad —

i ’ l L ’  l i - L I L t a p  eon i t a i : u s  l i e  l n n ’ ,v e n ’  sco r i ng 2 ( n  of t h e  su b ; c c ’t s  i n i r n i n e d

n h i ’ n i u L ’ b i  t h u t ’  n d ’  t r a i n i n g  p r o g r a m .  The high i - cach i ng level group  ( ‘ i nn—
t a in s  fou i -  sub I c e t  5 fn - o n ~ he  job t r’a i i i  ic gn ’oup w h o  sea n - c d a l n o v i  - t h e

1(L~~
) g i - a n l e  l i - v t - i  on t I n - \ e 1 s on — 1 ) e ’n n ~- tes t , as ;‘,‘eI l  as t h e  2 1  c o l l i ’g c ’

i r ’ i d t - i ’ g r a d t r a t i - s .

I Hi — s a g e  i - l i ’ c t i n n n

‘l ’he conu p r e h i ’n u ~~f b i l  i t ; ’  t - q u a i  j o n - i  n l e v c l o p r n i - cu t  was  based n - u  a

s i - f  n i l  pa ssa tt es  s - l i - i  t n - c l  fn ’on u , \ i  r i - o rce ( ‘ a ree  r- 1)evelopm - ’ l t  ( oursi-
( ( ‘ j ) ( ’l  t e x t s . ( ‘ I ) U s  a re  u n i q u e l y  c h a r a ct e r i ze d  anuu oc i g  ;\ i r  I - ’o c ’ cn-

t e c h n i c a l  j n i l n l k - a t i o n s  l \  a p ’ n ’ n l o n u i n i n ’ u ’ e  of e o n c u e c ’ t i ’ d  ~~~~~~~ I n

( ‘H (  s , t e x t u a l  - h a n a e l i ’ i ’ i s t i e s  s u e - I n  a s  t n n u t l i ’ ~n s  a i d  ‘ c r i n u i h a - n - e ’ d  l i s t s

of p n ’ n n e  e d n i  m l  S i t - p s  ( w h i  cli a n - c q u i t e  con mon i n  st t idy g u i d e s , t e e - l u  —

n u i ( ’ a l  o r d e r ’s . a ’i r l  nu a r u u a l s)  ar-c i - e l a t i v t - I y  I ’ar -e .

:17 

.:~~~~~l ’ . . .  ~~. 



I LOW READING GRADE LEVEL

9 — — ~I~~I~~I HIGH READING GRADE LEVEL

8

7

6

2
Li

~ 4 — —0 ~~~~~ ‘
~‘u_i N”

-
‘ u. 3 —

2 -  ~~~~~~~~
~~~

0 -  _ __ _ _ _ _~~~~~~~~~~~~~~~~~~~~~~~ , 
\ _ _ _  _ _ _ _

RAW 0 10 20 30 40 50 60 70 80 90 100 110 120 130
SCORES
GRADE < 7,0 7,8 9.0 10,2 1 1 ,6 12.6 13,4 >14,0
LEVEL
EQUIVA LENT

FIGURE 16, D I S T R I B U T I O N  OF N E L S O N —D E N N Y  RAW SCORES A N D  G R A D E  L E V E L
EOUIVALENTS OF LOW AND HIGH GRADE LEVEL SUBJECT GROUPS

a,-

38

4 -

-
-

~~~~~~
— -.— --— - —~~~~~- - — -- -—----— ~~——_--- ---~~- - - 5’ -‘-“—-



— — - -~~ r, - - T - ~’-~~~~~ - ~~~~~~~~~ ‘ 
- -

~~~~~~

I” u u n - t e ’ n ’ n  ( ‘ I ) ( ’  t e x t  p a s s r t g n ’ s  w i - n i ’  s ( - l n - c t l - d  t n ’ u n i i  t h r e e  se ts
of t e x t s , ‘ I ’ l m e ’ s e  t e x t  s e t s  a n n -  l i s t e d  i n  ‘[abb-  3 .

‘l ’ abll ’ 5

( ‘ I ) ( ’ s San m p l c ’I l  In n ’  V n ’ n ’ t h i c ’ t i v n ’  St t i dv
- ‘ - - H P 1 .  A :  n - i l  ‘-: m ’ - m n m u - - ’ -  :~~ ( ‘ ( c . u I .  ,

- ‘-  I m C i i ’  - ~m -  t - :  ;-r , r , : c ,  m c

c , 
~~~~~ ~

‘,: - - ~
- , ‘ ‘. - m

- . 5 5 0  i i ’ , - - : ,  n , ’ :-: : : , .:- :: - -: u c , -

~ 
v-a ; ~i .  -

‘[he’ passages we ’re  take n  at equal  in te rva l s  t h rough  the total
r i t m m l n ~ - i ’  of co lumn pages conta ine d in the th ree  s e t s  of te x t s .  ‘I ’he
pc - oce chur - e  follow-c ’d c l u p l i c ’a t  -ci  t h a t  emplove -c I  f o r  s e l e c t i o n  of the  A i r
I- ct i -cc n o n - n u a t i  n _ n -  saiu ple , d e s c r i b e d  in  ( ‘hap te  m II .  Thi -ough th i s  p r o —

‘ - n ’ du r ( ’ , th t-cc samg l e - s  wc ’ i -e’ se lected f r o m  (‘D( ’ 4315 l ( ’ , f ive from
( ‘ I ) ( ’  4 3 1 1 : 1  anci s ix f r o m  ( ‘I) ( ’  64550 . F ’ ach passage- was of such
l i - c i ,g t h  as to conta i ’u  ~ix i n l o c k s  of r -oughl y 100 words  of prose . ‘l ’he
w on - c l  c o u n t  f o r  each block began at the b e g i n n i n g  of a sen tence  and

— 
c -o rm t in ue ’d  u n t i l  t lu e  fi n - s t  se n t e n c e  end following the (ir uth successive
w o r d .

I’ r epa r ’a t ion  of St i m u l u s  1\ late mials

( ‘love  t e s t  f o n ’ n n s  \v ( ’r e  p r e p a r e d  f r o m  each passage liv delet-
i n g  ( - v c n ’ V  10t h w o r d . ‘I ’he f i r s t  word  d e l e t e d  in  each passage was a
r andom s e l e c t i on  fi-oni the fi  n ’ s t  ten w o r d s  of the passage. C’loze
i i  st t t  n i ’ t f l 5  we i - c -  t \ -ped in  d o u b l e — s p a c e d  fo r-mat . No de le t ions  were
c i - a d i -  t t n  sn h n h c a e l s. (“ igun -es , d i a g r a m s , or tables re fe renced  in the
p :i ss ;i gcs ,’, e - n - c -  n o t  s hown , s ince t h e  var iables  unde r  inves t iga t ion

- - a c t -  o i l y  nu e ’asun ’c ’c I  in co ’inecte cl  prose . Test booklets were then as-
— I - f l u l ) l ( ’ ( I  S I t  t h a t  each booklet  contained all 14 passages and the order

t t f  a p p e a n ’ i i t I ( ’ i  n n f  p a s s i i g n ’ s  w i t h i n  booklets was individuall y random—
i Z f ’ ( I .

3 1b
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1, - v t -  I - -? “ t o n i n g

‘I a v l ’ n n ’  ( 1 5 5 3 ) , i n  i r u t i c t l l ;  pc ’ t - - - - H i ’ i g n i n e  c ’l oz i -  p i ’ o e n ’d u n ’ t - ,
p n - n ’ c ~~ 1 t l in t  t h e  pi~t t e n ’~ h a i _ c m - i n  1 - ‘  n s i t  i -n - t o  th i n ’ sc ’ or l  in c i i i  - i n  a

I :  c - l n n \ l ’ t l  e - c t r ’ d i a g - t n n  ‘ I ’ a v l n n n ’ , t ime r ’ - u u h t m i ’ u t  o n d e ’ r i n u g  of p as .— ; t g e

S c lt r ’ ’ - S  i s  ‘n o t  e h a c i g n - e l  i f  , s \ r i i l ’ l \  c c c - ;  t n f  n h - l i - t n - n i  n; t j n - n l s  an ’e  acx - ’p tn ’d
a .S ear n  et  c i i ’  i f  n n l l \  p n ’ i - e i S n ’  n n i ~~i 1 c h i i ’ ~~ l t c ’ t ’  I i ( - e I - I n t e t i . In t ine ’  cu r - c - - i

~v o r -k , a c’ n ’ l ; t t i v - l v  s t r - R - t s c o r i n g  p r o t ’ i ’ n l u n ’ n ’  w r t s  f o l l o v , i -d ~

onil ~ p i ’e - c i s e  n a t e - h i - s  at  ( l n - l e ’ t n ’ n l  w o n ’n l s  o r ’
m a t ch e s i nv o lv i  10 o b v i o u s  ( ‘ I ’  rn n i ’ s  of spel l  —

ing ,  -te n s i - , o n -  n u m b e r ’  w i - i - c ’  a ce e p t e ’d  as
c o r r e c t ;

if  a n u m b e r - was m e q U i  n - c - i l  ( n - . g . ,  a tah i  I - i n n ’

f i g u r e  nun- ib e  r , model  ruumb c’  r )  any  n u n - i l n e r ,
whe the r -  e n t e r - c d  as d i g i t s  or  w r i t t e n  out , “- as
accepted .

- 
‘ In all cases , c’loze t e s t  scores  ar - c  n - n - p o r t e d  as p e r c e n t a g e  of n i t -

1 t e d  wo n -d s co r n - e c t ly  i ’r i t e  rc ’cl , acc’o n - e l i  ng to  t h ue ’  c n - i t t -  n ’ i  a dc- s c- n - i bed
above’ . ‘[his is the ‘‘ n o r m a l ” c- love s core .

-‘ Procedure

Data  co l l ec t ion  n - e c l u i r ’ e d  a p e r - io d  of ap p r - o x i m at ~~1v s ix  h o u n s
All sub jec t s  wet -c i n i t i a l l y a d m i n i  s t e - i - e e l  t he  N e l s o n — D e n n y  I1 eadi n g
‘[n -st  (i- i cv i sed ) , F o r m  :\ (11 r -ow ’u , 1560) . I n s t  r u c t i o n s  w e re  t h e n  pr - c —
s n - n t c d  r -e l a t iv e  to the  p r o c e d ’v  c-cs to be fo l low ed fo r’ comp l e t i n g  the
d oze p a s s age s . ‘I’he s i l t  i - i t s  w e r e  a l l o w e d  18 m i n u t e s  to w o r k  on
c - c c - l i  passa ge . ‘[i uc ’ v ‘,‘;en ’e in s t  ru cted  to  proceed to a subsequen t
passage  on u l~ - a the con ’ip L - t i o n  i n t  a n  1 1 1— m i n u t e  t i m e  b lock , and riot
t t t  go Ij ack  t I n  an - a r - l i e n ’  pass ani: ’  n f t - n ’  t h e  c o m p l e t i o n  of i t s  wor -k

pt n ’i od . .\ pilot  t es t  i n i c h i c a t e d  t h a t  thu l s w o r k  rate allowed s u f f i c i —
c c i  r i m e ’  f o r  s u bj e c t s  to c o m p lete each passage , whi l e  e n s u r i r u g .
t h at  s u }uj - c t s  ( l i d  not d w e l l  n ’ x - - n - s s i ; ’ e - l y  on d i f f i c u l t  i t e ms . A 10—
i i i  ‘ inn  t -  b n - n - a k  w a s  t a k e r a f t e r  n - ; ’ en - y  f o u r  passages . The test  se s—
n r a  t i t t~ t h u t -  job t i - a i n n i ’ u g  g r o u p  s n i l u r e c t s  was a d d i t i o n a l l y b r o k e n  ic ;

a n - r u t - - h o u r  l u c u c i n  b r - e a k . ‘I ’hc c o llege sub j e c t m ~ took the Nelson-
I ) e n ’ i v  c e - s t  and s i x  d oze  p a s sag e s  or -i o n e ’  t I-st ilay , and the remain—

i n n  i - m I n t  c loz i ’  c u a s s a g e s  on t h e  s u c c ee d i n g  clay .
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P ned icto r I )ata

‘l’he level  of each of the p s y c h o l i n g u i s t i c  a n d  the SI o r i e n t e d
var iab l es in  each of the six blocks of eac’ h of the 14 pas sages  r e p r e -
sented the p i - ec l i c to r s  requ ir - e ’( i . These ’ v a r i a b l e s  we - n c ’  n i u e a s e i m e d
exact l y as they had been d u r i n g  the col lec t ion  of n o r m a t i v e  data ,
and the san -ic ’ g roup  of analys ts  who collected the n o r m a t i v e  data
p e r f o r m e d  the mequi  red analyses. The percentile levels of the 14
v ai i a b le s , as shown in the developed n o r m s , w-er - e tabulated se ’par-
a tely  for  each block of each passage , and t h e n  ave magc ’ d oven -  th c-
passage.

I)ata A n a ly s i s  and Resu l t s

A conventional  cr oss -va l ida t ion  approach was used to aceonu-
p lish the object ive  noted above. Since each of the 51 subjects  obta in -
ed a d oze score on each of 14 passages, the data w e r e  re gar -decl as
14 x 31 = 714 observat ions  to be regressed  on the 14 i n d e p e n d e n t  vat-i-
ables (comprehens ib i l i ty  measures) .  Thus , the ma t r i x  that  was
used in the mul t ip l e  r -egi-ession anal ys i s  w-a.s 7 14 x 15 . i l o w -v -r ,
sinc e t h i s  matrix conta ins  unwanted subject  e f f e c ts , the anal ys is
was  preceded by par t ia l ing  out these  e f f ec t s . ‘l ’his w a s  accompl ish -
ed b y c o n s t r u c ti n g  a des ign  m a t r i x  n - ep r e s e n t i n g  bet  wc ’en subject  i f —

- 

-, 
fect s and pa r t i a l ing  it out of the 714 x 15 m a t r i x .  [he n - e su l t i ng  ma-
t r ix  c o n t a i n s  v a r i a n c e  a t t r - i bu t ab l e  to pas sage ’s  on ly , and t h u s  is ap—
propt -iate  for  the anal ysis  d e s c r i b e d  be low .

The subject  pool was randomly d ivided  into halves and a
mul t iple step-wise reg ress ion  anal ys is  was p e r f o r m e d  on the data
for  each half (designated as 111 ari d 112) . 1- ach equat ion thus  de-
r ived was then applied to the data f rom the other  half of the sam-
ple and the mult iple  R s  were  observed for  shr inkage.  The valid-
i t ies  resul t ing  f rom th i s  p rocedu re  are present ecl  in Table 6 . Re -
f e r r i n g  to the table , the reader  c-an see that the m u l t i p le H dc- t ’ivec l

‘ f rom the 111 data dropped by onl y - 083 when  the equa t ion  was ap-
plied to the 112 data; and that de r ived  f rom the 112 half  did riot d i n - i n —
ish at all w h e n  the equation was applied to I l l . Since the s h r i n k a g e
of the val id i t ies  was neg l ig ib le , a n’ egr e ss ior m an a l y s i s  was  pe t - —
fo rmed on the combined data . This anal ys i s  y ie l d ed the fol lowing
equation:
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mci w h i c h  riac-h of t h e’ c ’ o n n u p m n ’ l u e n s i b i l i t y  m e asu r e  va lue s  is in the fo rm
of pe r-ce nt  ile ’s t aken  f r - o n - i  the  nuo t -m t ab les  in  .- \ p p n - n d i x  A of t h i s  report .
The d oze sc-ore clerivc ’ d fr - onu  t h i s  equa t ion  is an c ’s t inu a te  of the tra-
d i t i o n a l  d oze value; i . e . , the p er c e n t a g e  of dele t ion i s f rom the t e x t
tha t  ar -c cot - t -ec t ly  f i l led in.

‘[able 6

Val idi t ies  of Equat ions Developed on 130th h alves
of the Sample and the Total Sample

Total I i i

b i l  . 5 ~m — ~ . 5 5-

.5 - - .1 - i?

While the reader  who is in te res ted  in de t e rmin ing  the corn-
prehe-nsibi l i ty of text would pr ’obably use the above equat ion , it
seemed of in teres t  to compute  comparable  equat ions fo r’ each of the
two reading abili ty g roups . Table 7 p r e sen t s  the weights  for  each
of the variables of the equat ions  in the o r d e r  in which  the~’ were
added to the regress ion  equat ion  and the cons tan ts  associated with
each equation . It may Se noted that \ I M U , l’s!, and Yl) were  the
f i r s t  three fac to r s  for  each equat ion , as the~’ d id when  all the data
were combined . Even though most of the v a r i a n c e  is accounted for

“n by these three  fac tors  a n o t - - ,1 or -th y  o b s e r v a t i o n  is the occur rence
of onl y two common fac to r s  among the r e m a i n i n g  measu res  in the

• equat ions , and the reversal  of s igns for -  \ 1 \ h I ’  and \ I1 )  b e tween abil-
i ty  groups. ‘[‘hi s may mean that  low and h igh  a b i l i t y  g roups  process
i n f o r m a t i o n  d i f f e ren t ly  and a re  d i f f e r e n t i a l ly  able to cope wi th  the
com p reh ens ib i l i ty  fa c t o r s. Of cour se , these d i f f e r e n c e s  between
high and low- groups  may  also he sample speci f ic  and should be repli-
cated.  A complete exp lana t ion  of thn ’sc ’  f i n d i n g s  awai t s  fur ther  me-
search.
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R eg r e s s i o n  E q u a t i o n s  f o r  Low ar id h i g h  R G L  Groups
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— . .8  ‘ 3 - l I  - .320 513

- . 075 LB .167 RB

- 0 0 3( i t t ’ c- -c  ‘ ) - . 5 Q 9 ( I r i t e r c e p t )

Discuss ion

‘Fhe work  reported in Chapter  III was completed in order
to: ( 1 )  p rovide  addi t ional  ve r i f i ca t ion  of psycholinguist ical ’iy  and
SI or iented  variables as measures of textual comprehe ~’isibi 1ity,
and (2) provide a method for predict ing the comprehensibility of
t -xtual materials .  Both of these goals , established at the outset ,
si-i’m to hav e been achieved .

In this  regard , we note that the materials on which the
c ur ’ c - i ’ n t  ef for t  was based should be considered in the evaluation
of the nuu lt ip lc correlat ion for the regression equation. Predic-
t i o r i s  of compreherm sih i l i ty  have customaril y been established us-
ing  w n ’ i t t i ’ n  nua t e n - i a l s  wh ich  extend ac ross a wide range of r ead ing
d i f f i c u l t ~- , such as Grades 3- 12 , G rade 4 - College , Grade 1 - Pro—
f e s s i t t n n l , etc . ‘I ’he materials used here were all technical ma-
t e r i a l s  of h igh  content  d i f f i cu l t y  and intended for adult readers.
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Suc h a n - e - s t r i c t i o n r  of i -mng i ’ i nn t h e  c r i t e n m u ’ i  w n u i l n i  n e  i” -, p i - ~ I n t l  l n

atte nuate’ tire’ multip le co t-n-e’ l a t i n i i . \onit-i 1i i -l i -s ~ , tir e O h ) t t l i ! i i ’ n l

m u l t i p l e  c o r r e l a t io n  v a l u i -  at ’ - 60 1 wa s  t n ’ ’ ’  p t r i i t l  e . - \ n - e  I t c ’ n h i n I g l ’ ,

i n n c n ’ e - t i s e ’ d  c o n f i d e n ce , in  t i u n ’  ; a l i i i ’  t n t ’ t h i ’  ;‘ m n m i n i ) I ( - s  i s  a f f a rd ;’d n v

t hese  n ’e’sults .
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I ’ hn n ’  p r e s e n t  ;‘, n t r ’ k  ~as p n ’ n t n t r f l u - I h  t o  i _ t n  ‘ n i l  a r i d  ‘. e i ’j t v  ~ m i o n ’
;‘, o r ’ k  - n - l a t i n ’  t i n  a s e t  of ps ; c h n o l i n n g n i ; s t i , ’a l lv  a - a l  ~Sl o , ’o- n t e - d  ; ‘ a n - i —
a l - I t - s  as the y  a ffe ’c ’t  the  c ’ a r i i p n ’ i ’ l u ’ n i s i h n i h i c ;  t i f  t i - x t u a l  n n t a t n - n ’ i a l s , In

w a n - k  per.fo r- r c i - n h , rio t -r ues and a m n ,i l t i p l n ’  l i n t - a r -  r’e g r ’ e - ,s sior l  equt i —
t i C - i  i-e l a t i n g  ~~n ’ 1 ’ - - - ’ t ’ t !  ~‘,s\- cbu ol i nigniis t ic a ll v a nd SI n mi  ( - l i e d  c a n ’ i a h t h - s
I ’  ~c ’\ c t d n ~~l c’ e) c ” I I m - t i n - c i s i h i l i t v  v t - n - n -  c i e i - i ’ e ’ t h , m m d  a e - o r r v e ’r i t i o n a l  c r o s s —
;‘ali d nmt ion c i s  i - c ’  n - fo r - r u ied .

i’ r a d i t  i n  Ic i a l l \ ’ , t hue clevi ,’lopn ’ n ’s of r- eada in i l it ’~ eqetatio ru s h ave
w ar-n~’ni a g a i r u s i  e n u p l o v i n g  such  e q u a t i o n s  in  n - e ; - ’ n ’  ‘se as t r nl i ’ fon’
‘, ‘; r ’ i t i n g .  I hu -oug h o u t  t he  development aid icn ;- e sl ina ti u ’n of the
c’h a r -act e ’  ~~ s t cs of t L e -  p s ; - c h t n l  n i g e n i  ~t i c and  the -  SI o r - i en t ed  ;‘a r - i ah l  i s ,
it has been held that the pr- es e-c ’mt variable’s Possess (hiag iosti c and
pi’es c’ n- iptiv n’ , as we’ll as desc’ r-i pti \e , va lue . These  ar-guments
seem suppor ted  on t h e  bases that  the pr - e ’se ’ ’n t va r - iab les  c o n s i d e r -
the l i n g u i s t i c  ar id  n h e  i - i t  e l l e e ’ t i v e  p rocesses  involved  i n w r - i t t e ’ i
l anguage  dee ’odi  r u g ,  b u n -  r - e -  was  l i t t l e , if an v th i ‘in , ini t he p r - e se n t
w or k  to ‘ i n - g a t e  t h e  c c - m t  e ’i t i  n t n s  of the  pr -j o  r w o n - k  r - e l a t i  ye to  t h e  v a l  —

ue of thin- p sycholinguis tic mud the SI o r - i e r m t e d  va r i ab les  fo r’ c o m p r ’ c —
h i e ’ n n s i  i - i l  t \ -  I c  n ’a su r’ - n i e n t  , pred  i c t i o n i , and irn pr - ov€ ’rn e r ut.

On the b a s i s  of the ci ac a a i d  r e s u l t s  of the p r e s e n t  wor ’k ,
the fo l lowing  c o n c l u s i on s  se -em wa -r-anted :

1. N o r m s  desc r - ib ing  the c h ar a c t e r i s t i c s
o f a v a r ’ i n ’t v  of :\j m l- ’or ’ce t e c h n i c a l  ma-
t e r i a l s  on a set of psv  c h i o l i i g u i s t i c a l l v
and SI o r i e n t e d  v a r ’ i a i ) l e ’ s  a r e  ‘uow avail-
able;

2 . An equat ion  r e l a t i n g  the p s v c h o l i n g i n i st i -
callv arud the SI or i e nu t ed  v a r i a b l e - s  to
comprehen sib i 1i t~ (d oze scot-c ) is n uo r ,v

- - available.
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Si \ ‘ aL - iab h ’s— — G ene - x-a~ L i t er a t u r e

- F ’ )  kCE .N l i t  CMU (;~-1~-~ ~--(-iU I I NMS NMI [~-1U
‘10 . 42 6 . 089 .857 1.000 .375 . 508 .1~i3
Sc) .410 .O’I O .84 1 1.000 .273 .483 0.000
‘10 .383 .Oso  .833 1.000 .159 .426 0.000

-~) .366 .04 9 .830 1.000 • QJ.~5 .407 0 .000
50 .349 .0’4 6 .8 22 .996 0.000 .4 02 0.000
40 .331 .04 2 .807 .991 0.000 .390 0.000
30 .308 .034 .788 987 0.000 .3 76 0.000
20 .267 .023 .765  .973 0.000 .365 0.000
10 .228 .017 .754 .94 7 0.000 .350  0 .000

Psycholinguistic Variables --General Literature

PERCENT I LE YD MD TC CI LB RB DC
90 .781 .758 1.000 1.000 1.000 .542 1.000
80 .693 .740 1.-000 1.000 1.000 . 508 1.000
70 .64 3  .721 .999 .939  1.000 .475  1.000
60 .610 .689 .990 .810 1.000 438 1.000
50 .574 .6 50  .984 .600 1.000 .407 1.000
40 . 5’41 64 1 980 .377 1.000 .388 1.000
30 .5 13 .633 •97 ’ + .182 .953 .372 .94 2
20 .476 .619 .955  0 .000 .823 .335  .770
10 .44 0  . 596 .932 0 .000  .800 .268 . 684
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